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ABSTRACT  
   
Purpose: To examine: (1) whether Non-Hispanic Blacks (NHB) and Non-
Hispanic Whites (NHW) with diagnosed arthritis differed in self-reported physical 
activity (PA) levels, (2) if NHB and NHW with arthritis differed on potential correlates 
of PA based on the Social Ecological Model (Mcleroy et al., 1988), and (3) if PA 
participation varied by race/ethnicity after controlling for age, gender, education, and 
BMI. Methods: This study was a secondary data analysis of data collected from 2006-
2008 in Chicago, IL as part of the Midwest Roybal Center for Health Promotion. 
Bivariate analyses were used to assess potential differences between race in meeting 
either ACR or ACSM PA guidelines. Comparisons by race between potential socio-
demographic correlates and meeting physical activity guidelines were assessed using Chi-
squares. Potential differences by race in psychosocial, arthritis, and health-related and 
environmental correlates were assessed using T-tests. Finally, logistic regression analyses 
were used to examine if race was still associated with PA after controlling for socio-
demographic characteristics. Results: A greater proportion of NHW (68.1% and 35.3%) 
than NHB (46.5% and 20.9%) met both the arthritis-specific and the American College of 
Sports Medicine (ACSM) recommendations for physical activity, respectively. NHB had 
significantly lower self-efficacy for exercise and reported greater impairments in physical 
function compared to NHW. Likewise, NHB reported more crime and less aesthetics 
within their neighborhood. NHW were 2.56 times more likely to meet arthritis-specific 
PA guidelines than NHB after controlling for age, gender, education, marital status, and 
BMI. In contrast, after controlling for sociodemographic characteristics, age and gender 
were the only significant predictors of meeting ACSM PA guidelines. Discussion: There 
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were significant differences between NHB and NHW individuals with arthritis in meeting 
PA guidelines. After controlling for age, gender, education, and BMI non-Hispanic White 
individuals were still significantly more likely to meet PA guidelines. Interventions 
aimed at promoting higher levels of physical activity among individuals with arthritis 
need to consider neighborhood aesthetics and crime when designing programs. More 
arthritis-specific programs are needed in close proximity to neighborhoods in an effort to 
promote physical activity. 
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CHAPTER 1 
INTRODUCTION 
 Currently, in the United States, there are fifty million adults who have a 
physician’s diagnosis of arthritis and this number is projected to grow to roughly 67 
million American adults by the year 2030 (Cheng, Hootman, Murphy, Langmaid, & 
Helmick, 2010).  If this trend continues as anticipated, one in every four adults will have 
a physician’s diagnosis of arthritis by the year 2030 (Hootman & Helmick, 2006).  In 
addition to its high prevalence, arthritis has a substantial impact on physical function and 
disability.  It is reported that 21.1 million American adults with arthritis report activity 
limitations due to arthritis, making it the leading cause of disability in adults (Cheng et 
al., 2010).  As the number of individuals with arthritis increases, it is anticipated that 
arthritis-related activity limitations and disability will also increase.  Recent estimates 
suggest that approximately 25 million adults will have arthritis-related activity 
impairments in the year 2030 (Hootman & Helmick, 2006).   
 Given the high prevalence and the substantial impact on physical function and 
disability, there is a considerable economic burden associated with arthritis.  Data from 
2003 suggest that 128 billion dollars per year is spent on healthcare costs related to 
arthritis (Yelin et al., 2007).  Notably, this is an increase of approximately 42 billion 
dollars from 1997 estimates (Yelin et al., 2007).  Costs are expected to continue to rise as 
the population ages and more individuals are diagnosed with arthritis. 
 Physical activity has been recommended as a primary treatment and prevention 
strategy for arthritis by numerous organizations including the American College of 
Rheumatology (Westby, 2012), the Centers for Disease Control and Prevention (Bolen et 
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al., 2010), and the Arthritis Foundation (Arthritis foundation: OA research 
initiative.2013).  For cardiovascular benefits, The American College of Rheumatology 
(ACR) recommends at least three days of aerobic exercise totaling 90 minutes per week 
(Minor, Stenstrom, Klepper, Hurley, & Ettinger, 2003).  For additional neuromuscular 
benefits, the ACR recommends strength training activities on two days per week in 
addition to aerobic training (Westby, 2012).  Engaging in regular physical activity has 
been shown to: improve arthritis-related symptoms, increase activities of daily living, 
reduce knee pain, reduce generalized pain and disability, and improve physical function 
among people with arthritis (Ettinger et al., 1997; Penninx et al., 2001; Song et al., 2013).  
These benefits are in addition to the general health benefits of physical activity for all 
adults.  People who are regularly active have been shown to have lower mortality rates, 
lower risk from heart disease, type II diabetes mellitus, and osteoporosis, and to have 
higher energy levels than those who are not regularly active (Westby, 2012).   
 Despite the benefits of physical activity, according to the Centers for Disease 
Control and Prevention (CDC) approximately 44 percent of American adults with 
diagnosed arthritis report no leisure-time physical activity compared to 36 percent of the 
adult population without diagnosed arthritis (Shih, Hootman, Kruger, & Helmick, 2006), 
thus showing that individuals with arthritis are less active as a group than adults without 
arthritis.  Additionally, there are ethnic disparities in physical activity participation 
among people with arthritis.  According to data from the 2002 National Health Interview 
Survey, the prevalence of inactivity is higher among non-Hispanic Blacks (NHB) with 
arthritis (55.4%) compared to non-Hispanic Whites (NHW) (40.9%), (Shih et al., 2006).  
Understanding the differences in correlates of physical activity between the NHB and 
  3 
NHW populations could help bridge this gap in physical activity participation and inform 
the development of tailored interventions. 
 There is a limited body of knowledge looking at the factors that influence 
physical activity in ethnic minorities.  While numerous studies have examined the 
correlates and predictors of physical activity in people with arthritis, the majority have 
included samples that were predominantly white, female, and highly educated (Wilcox, 
Der Ananian, Sharpe, Robbins, & Brady, 2005).   There have only been a few studies that 
have looked at physical activity in NHB.  Given that pain associated with arthritis is 
reported to be more pronounced in the NHB population than the NHW population (Bolen 
et al., 2010) and there is some evidence that the NHB population experiences an earlier 
onset of disability, it is important to examine the factors that influence physical activity in 
this population as physical activity may protect against some of the arthritis-related 
consequences.  Song and Colleagues (2013) compared levels of physical activity between 
African Americans and Whites and found major differences between the groups.  It was 
reported that two percent of African American adults and 13 percent of Whites met 
physical activity guidelines and this statistic worsened when an individual had or was at 
risk for knee osteoarthritis (Song et al., 2013).  One major limitation, however, was the 
sample population was not representative of the overall U.S. population (Song et al., 
2013).  This demonstrates that more information is needed to determine correlates of 
physical activity in an ethnically diverse sample with arthritis. 
 In order to increase physical activity participation among people with arthritis, it 
is important to understand its correlates and whether there are differences in these 
correlates by race/ethnicity.  There is an extensive body of literature examining the 
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correlates of physical activity in people with arthritis, but the majority of the studies, to 
date, have not included ethnic minorities.  Understanding if there are differences in 
correlates of physical activity stratified by ethnicity will help inform the development of 
tailored and effective physical activity intervention programs.   The primary purpose of 
this study was to compare the correlates of physical activity between a non-Hispanic 
Black population and non-Hispanic White population with arthritis using the Social 
Ecological Model as the framework.  The specific aims of this study are as follows: 
Research Aims and Hypotheses  
Specific Aim 1: To examine whether NHB and NHW diagnosed with arthritis differ in 
self-reported physical activity levels. 
Ha1: NHB will report lower levels of self-report physical activity levels than NHW. 
Specific Aim 2: To examine if NHB and NHW with diagnosed arthritis differ on 
potential correlates of physical activity based on the Social Ecological Model (McLeroy, 
Bibeau, Steckler, & Glanz, 1988). 
Ha 1: NHB will be younger, report lower levels of education and income and higher 
levels of BMI than NHW. 
Ha 2: NHB will report lower levels of self-efficacy, social support and exercise outcome 
expectations than NHW as measured from the Arthritis Study Survey. 
Ha 3: NHB will report higher levels of arthritis-related health outcomes such as pain and 
tension and lower levels of mobility and mood than their NHW counterparts, as measured 
by the Arthritis Impact Measurement Survey- version 2 (AIMS2). 
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Ha 4: NHB will report lower levels of social interaction and higher levels of negative 
affect than their NHW counterparts diagnosed with arthritis, as measured from the 
AIMS2. 
Ha 5: Neighborhood walkability, as measured by the Abbreviated Neighborhood 
Environmental Walkability Survey (ANEWS) will be lower in NHB than in NHW.  
Specific Aim 3: To examine if physical activity participation varies by race after 
controlling for age, BMI, education levels, and gender. 
Ha 1: NHB will report lower levels of physical activity than NHW after controlling for 
age, BMI, level of education, marital status, and gender, as measured from the Arthritis 
Study Survey. 
Ho 1: After controlling for socio-demographic variables, there will be no difference in 
physical activity levels between NHB and NHW. 
Definition of Terms 
Arthritis: An umbrella term used to describe over 100 different conditions affecting the 
musculoskeletal system, as diagnosed by a physician. 
NHB: non-Hispanic Black.  Self-reported to be of African American decent with no 
Hispanic heritage. 
NHW: non-Hispanic White.  Self-reported to be Caucasian decent with no Hispanic 
heritage. 
Meets physical activity requirements: Three different criteria were evaluated for 
determining whether or not individuals met the PA requirements: 1) American College of 
Rheumatology (ACR): at least three days per week of moderate intensity physical activity 
for 30 minutes per session totaling at least 90 minutes per week.  2) American College of 
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Sports Medicine (ACSM): at least five days per week of moderate intensity physical 
activity for at least 30 minutes per session or three days per week of vigorous physical 
activity for at least 30 minutes.  3) Additionally both the ACSM-AHA and the arthritis-
specific PA guidelines recommend participating in strength training on at least two days 
per week. 
Does not meet physical activity requirements: Does not meet at least one of the 
recommendations described above. 
Correlate: having an association or relation. 
Social Ecological Model: the theoretical foundation of the present study; this model 
proposes that there are five levels of influence on physical activity behaviors: 
interpersonal, intrapersonal, community/organizational, environment, and policy. 
Physical function impairment: any physical condition which limits the body’s normal 
physical functioning. 
Negative affect: pertaining to one’s mood.  The combination of level of tension and 
mood. 
Self-efficacy: one’s level of confidence in his or her ability to perform a behavior. 
Outcome expectations: one’s perceived benefits from performing a behavior. 
Social support: interpersonal assistance exchanged between social 
situations/relationships.  
Limitations 
 This study has a number of limitations.  The study used a cross-sectional design, 
which prevents our ability to determine causality and reduces the likelihood that all 
confounders are controlled.  The study utilized self-report measures for all the 
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independent and dependent variables and there are integral issues with self-report data.  
Participants may under or over-report questionnaire information and social acceptability 
could bias the data.  Lastly, the sample that was recruited was not a random sample.  
Participants responded to advertisements in a community setting and volunteered to 
participate in this study.  As a result, the study population may not be a realistic 
representation of the general population with arthritis. 
Delimitations 
 There are a number of delimitations of this study.  The study is delimited to NHB 
and NHW in the greater-Chicago area.  The study was delimited to people who self-
identified as NHB or NHW and required a self-report of a physician’s diagnosis of 
arthritis.  Physical activity levels were self-reported to stratify individuals into physical 
activity levels.  A secondary survey was used to determine the level of validity of the 
self-reported activity levels.  Age was restricted to individuals over the age of 50.  
Arthritis has been shown to be more prevalent with age.  Income and education levels 
were self-reported to classify individuals into socio-economic status. 
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CHAPTER 2 
REVIEW OF LITERATURE 
Definition of Arthritis  
 Arthritis is an umbrella term used to describe over 100 degenerative conditions 
affecting the musculoskeletal system (Arthritis foundation: Osteoarthritis.2013).  These 
conditions include, but are not limited to, osteoarthritis, rheumatoid arthritis, 
fibromyalgia, ankylosing spondylitis, psoriatic arthritis, gout, and juvenile arthritis.  Two 
of the most common forms of arthritis are osteoarthritis and rheumatoid arthritis.  
Osteoarthritis is arguably the most well-known and established of the arthritis family 
(Arthritis foundation: Osteoarthritis.2013).  Osteoarthritis results in the destruction of or 
break down of  joints, bone, muscle, cartilage, and other connective tissue and often 
presents with pain, inflammation, and overall discomfort (Arthritis foundation: 
Osteoarthritis.2013). Each joint contains cartilage that serves as a cushion during 
movement, but as the cartilage around that particular joint becomes destroyed, bone rubs 
onto bone causing pain, stiffness, crepitus, and disability (Arthritis foundation: 
Osteoarthritis.2013).  Sinkov & Cymet (2003) report that arthritis initiates the formation 
of osteophytes, which can lead to joint deformation and pain, in the joint due to an 
imbalance of the loading of a particular joint.  There currently is no one reported cause of 
osteoarthritis, but the contributing risk factors for the condition include increasing age, 
obesity, joint injury or overuse, and genetics (Arthritis foundation: Osteoarthritis.2013).  
 Another common condition in the arthritis family is rheumatoid arthritis, which is 
classified as an autoimmune disease involving chronic inflammation of the joints 
(Arthritis foundation: Rheumatoid arthritis.2013).  Rheumatoid arthritis occurs in 
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response to the body’s immune cells attacking the synovium of a particular joint, causing 
systemic pain and inflammation (Arthritis foundation: Rheumatoid arthritis.2013).  For 
much of the older adult population, living with pain and disability due to arthritis has 
become a typical way of life. 
Public Health Impact 
 Recent estimates of the prevalence of arthritis suggest that 50 million Americans 
are living with doctor-diagnosed arthritis (Cheng et al., 2010).  This equates to about 
roughly one in five American adults who report having doctor-diagnosed arthritis 
(Hootman & Helmick, 2006).  Of the current 50 million Americans with an arthritis 
diagnosis, 27 million report having osteoarthritis, making it the most prevalent form of 
arthritis (Lawrence et al., 2008).  In addition, arthritis has been reported to be more 
prevalent among women (28.3 million) and NHW individuals (37.2 million) (Helmick et 
al., 2008).  Data from the 2003-2005 NHIS indicted that while arthritis prevalence was 
higher in the NHW population, the NHB population experienced the highest age-adjusted 
activity limitations (10.3%) (Helmick et al., 2008).  The prevalence of arthritis is highest 
in adults over the age of 65 (50%), but it is also highly prevalent in middle aged adults 
(29.2%) (Bolen et al., 2010).   
 Between 2005 and 2009, the prevalence of arthritis in the U.S. increased by about 
four million adults, which equates to about one million adults per year (Cheng et al., 
2010).  This increase was attributed to the increasing age of the American population.  
Given the anticipated growth in the aging population, it is estimated that 67 million 
American adults will have some form of arthritis by the year 2030 (Cheng et al., 2010).  
This number equates to approximately one in every four adults (Hootman & Helmick, 
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2006).  Moreover, this estimate does not take in account the rise of obesity, which may 
have a big influence in the prevalence of arthritis since it is considered a major risk factor 
for developing osteoarthritis (Arthritis foundation: Osteoarthritis.2013).  Due to the rising 
prevalence of arthritis and an aging population, the amount of people experiencing 
physical limitations and disability is expected to climb as well.   
Impact on Health Outcomes  
 Arthritis is currently listed as the most common cause of physical disability in the 
United States (Hootman, Brault, Helmick, Theis, & Armour, 2009).  According to the 
CDC, 21.1 million American adults with arthritis report activity limitations, which 
equates to approximately 9.4 percent of the entire adult population (Cheng et al., 2010).  
Between the years 2007 and 2009, roughly nine percent of all American adults reported 
arthritis-related activity limitations (Cheng et al., 2010), making arthritis the most 
common cause of activity limitations.  Both arthritis-related activity limitations and 
physician’s diagnosis of arthritis are expected to grow substantially by the year 2030.  
With the expected increase in diagnoses of arthritis by the year 2030, it is estimated that 
25 million adults with arthritis will have some form of arthritis-related activity limitation 
(Hootman & Helmick, 2006).  In addition to arthritis causing sizable physical disability, 
it is reported that people with doctor diagnosed arthritis report lower health related 
quality of life than those without arthritis (Furner, Hootman, Helmick, Bolen, & Zack, 
2011).  Individuals with arthritis reported having two to four times as many unhealthy 
days than those without arthritis (Furner et al., 2011), thus adding the dimension of 
social/mental disability.  In addition, Dunlop and Colleagues reported that depression was 
most common in people with arthritis, with 18.1 percent, or nearly one in every five 
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people, with arthritis reporting depression (Dunlop, Lyons, Manheim, Song, & Chang, 
2004).  It is important to understand the factors that cause physical and mental disability 
in an effort to create physical activity interventions tailored to people with arthritis.   
The presence of comorbidity in people with arthritis could also present a problem 
because while arthritis is widespread, medical conditions in addition to arthritis could 
increase the risk of disability and mortality and have the potential to shed valuable years 
from one’s life.  Lassere and Colleagues (2012) quantified the impact of comorbid 
conditions in someone with arthritis.  It was identified that people with rheumatoid 
arthritis who were diagnosed with additional conditions were at risk for losing roughly 
six to seven years of life (Lassere, Rappo, Portek, Sturgess, & Edmonds, 2013).  Physical 
activity is one method of minimizing risk associated with additional conditions, 
especially heart disease.   
 Heart disease is a major public health problem and appears to be a major  
contributor to excess mortality in people with rheumatoid arthritis (Nicola et al., 2006).  
In a cohort of 603 individuals with RA, 37.1 percent were diagnosed with congestive 
heart failure and 38.3 percent had diagnosed ischemic heart disease (Nicola et al., 2006).  
In another study comparing comorbidity in people with arthritis, 251 diseased individuals 
with rheumatoid arthritis died due to circulatory conditions (Lassere et al., 2013).  Fifty 
six people died from ischemic heart disease and another 56 people died from cancer 
within this studied cohort (Lassere et al., 2013).   
 Comorbidity is such a commonality in people with arthritis that in a single study 
population, nearly two out of every three people had at least one comorbid physical 
condition (Stang et al., 2006).  Stang and Colleagues (2006) estimated that 35.6 million 
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American adults have at least one other condition in addition to arthritis, suggesting that 
arthritis is an avenue for obtaining additional threatening conditions.  In addition to 
physical comorbidity, one in every four individuals has at least one comorbid mental or 
substance abuse condition (Stang et al., 2006), thus increasing further health risk.  
 One pressing health concern currently in the nation is high mortality rates due to 
heart disease, which people diagnosed with rheumatoid arthritis have an increased risk of 
obtaining (Saghir, Attenhofer Jost, Warrington, Cha, & Pellikka, 2009).  It was found, 
through the use of echocardiography, that the risk for myocardial ischemia was doubled 
in people with rheumatoid arthritis and the risk continued to increase as the time with the 
condition increased (Saghir et al., 2009).  This suggests that the longer one has an 
arthritis related condition, risk for cardiovascular health problems increases.  This 
demonstrates a need to get people with arthritis more physically active to help reduce 
further health risk, especially from heart disease. 
Ethnic Disparities  
 Ethnic/racial disparities between NHB and NHW have been demonstrated, 
especially among older individuals with arthritis.  Dunlop and Colleagues (2008) 
demonstrated that NHB had a higher prevalence of health needs for symptomatic arthritis 
(43.0%) than NHW (36.8%) (P < 0.001), arthritis-related limitations health needs 
(23.0%) than NHW (15.2%) (P < 0.001), physical limitations (20.3%) than NHW 
(10.2%) (P < 0.001), and ADL disability (7.8%) than NHW (3.2%) (P < 0.001) within 
individuals aged 51-64 years.  When similar individuals over the age of 65 were 
compared, similar results were found.  NHB had a higher prevalence of symptomatic 
arthritis health needs (58.0%) than NHW (49.9%) (P = 0.002), higher arthritis-related 
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health needs (30.3%) than NHW (21.9) (P < 0.001), higher physical limitations (43.4%) 
than NHW (28.98%) (P < 0.001), and higher ADL disability (16.0%) than NHW (8.0%) 
(P < 0.001) (Dunlop et al., 2008).  Additionally, in the 1998-2004 Health and Retirement 
Survey, obesity was also shown to be more prevalent in the NHB population than the 
NHW population.  It was demonstrated by Dunlop and Colleagues (2008) that in 
individuals aged 51-64, more NHB (38.39%) were obese than NHW (26.33%) (P < 
0.001).  Likewise, among individuals aged 65 years and older, significantly more NHB 
(28.49%) than NHW (15.90%) were obese.  This data from the 1998-2004 Health and 
Retirement Survey demonstrates that there are large disparities by race/ethnicity in many 
arthritis-related health outcomes, especially between NHB and NHW.  In addition, 
adding obesity to the ethnic disparities places the NHB population with arthritis at much 
higher risk of leading a limited lifestyle.  Assessing why such disparities exist is crucial 
for understanding and overcoming the burden that arthritis presents.    
Financial Impact  
 Due to its high prevalence and impact on physical function and pain, arthritis has 
a substantial impact on healthcare costs in the United States.  Medical expenditures 
associated with arthritis were over 128 billion dollars in 2003 with roughly 80.8 billion 
dollars attributed directly to arthritis (Yelin et al., 2007).  This is an increase of 42 billion 
dollars since 1997, primarily due to the aging of the US population.  Because the 
prevalence of arthritis has increased since 2003, it is likely that medical expenditures 
have continued to grow.  As the second most frequently reported chronic condition in the 
nation, arthritis results in numerous hospitalizations annually (Benson & Marano, 1998), 
contributing a large portion of money in medical treatments.  In fact, Helmick and 
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Colleagues report that approximately 744,000 hospitalizations occur yearly due to 
arthritis (Helmick et al., 2008).  Additionally, thirty six million ambulatory care hospital 
visits occur annually due to arthritis-related symptoms (Helmick et al., 2008).  Women 
are hospitalized at a higher rate than men (Lethbridge-Cejku, Helmick, & Popovic, 2003).  
Although arthritis is not generally known to cause many deaths annually, over 9,000 
deaths per year occur as a result of the condition (Helmick et al., 2008).   
 Arthritis is associated with substantial arthritis-related activity limitations.  In fact, 
19 million people report arthritis-related activity limitations (Helmick et al., 2008).  Joint 
replacement therapy is a common method to help alleviate pain and activity limitations 
associated with arthritis.  It is estimated that currently four million American adults are 
living with total knee replacement(s), which represents approximately 4.2 percent of the 
entire population aged 50 years and older (Weinstein et al., 2013).  As the U.S. 
population continues to age, the number of total joint replacements is expected to 
increase, as evidenced by a two-fold increase in joint replacements over the last decade 
(Weinstein et al., 2013).  This expected increase in joint replacement surgeries is likely to 
cause more of an economic impact on the healthcare system in the U.S.  
Physical Activity and Arthritis Management 
 Physical activity is considered a major component of arthritis management 
(Westby, 2012).  Benefits of being physically active for people with arthritis include 
reduced pain, lower mortality rates, increased energy levels, improved sleep, and 
improved daily function (Westby, 2012), to name a few.  Individuals who are physically 
active have lower mortality rates than individuals who are not physically active and who 
are unfit (Westby, 2012).  In contrast, individuals who are inactive and who have arthritis 
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are typically at higher risk for heart disease, type II diabetes, and osteoporosis than those 
who are regularly active (Westby, 2012), thus placing inactive individuals at increased 
risk for mortality.   
PA Guidelines  
 Physical activity guidelines for people with arthritis can vary depending on the 
source.  General recommendations listed by the American College of Sports Medicine 
(ACSM) include three to five days per week of light to moderate intensity aerobic 
activity, two to three days per week of strength training, and range of motion or 
flexibility activities at least two days per week (ACSM's guidelines for exercise testing 
and prescription2013).  There is conflicting data however as to what intensity of exercise 
is best for people with arthritis.  Some data suggest that moderate to vigorous exercise is 
beneficial for treatment of arthritis (Dunlop et al., 2011) whereas some organizations 
recommend moderate activity as the primary intensity needed to sustain health benefits 
(Hootman, Macera, Ham, Helmick, & Sniezek, 2003).  Regardless of the intensity 
prescribed and the source, there is a need to get the arthritis population more active.   
Comparison of PA Guidelines  
 While the ACSM-AHA recommendations for physical activity are generally the 
chosen recommendations, there are other exercise guidelines that have been studied in the 
arthritis population.  For instance, when comparing aerobic activity, the ACSM-CDC 
recommends 30 minutes of moderate intensity aerobic activity (40-60% of VO2 reserve 
or heart rate reserve) on at least three days per week (ACSM's guidelines for exercise 
testing and prescription2013) whereas the American College of Rheumatology 
recommends three days per week totaling 90 minutes of total activity per week (Westby, 
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2012).  Aerobic exercise is recommended to be tailored to the individual’s needs and 
should include a reduction in weight if overweight and it is recommended to incorporate 
self-management education into the programs (Minor et al., 2003).  There are similarities 
between the ACSM-AHA and ACR physical activity recommendations including the 
amount of days per week at which one benefits from exercise.  Previously described, 
ACSM-AHA recommends three to five days per week of physical activity.  Consistent 
with ACSM-AHA (ACSM's guidelines for exercise testing and prescription2013), the 
ACR recommends a minimum of three days per week of physical activity (Westby, 
2012).  Since there is such a vast quantity of conditions listed within the realm of 
arthritis, the exercise recommendations vary accordingly.  
 Strength training is a cornerstone of most exercise programs, especially for people 
with arthritis.  The ACSM-AHA recommends eight to 10 strengthening exercises be 
performed per session, with one to two sets per workout per week (ACSM's guidelines for 
exercise testing and prescription2013).  The ACR strength-training guidelines are 
comparable to the ACSM-AHA recommendations.  After an initial assessment for safety, 
strength training two to three days per week is recommended for additional 
neuromuscular benefits (Minor et al., 2003).      
Benefits of Exercise for Osteoarthritis  
 Managing the symptoms of arthritis is an important aspect in the management of 
arthritis.  Exercise has been shown to be effective for improving symptoms associated 
with osteoarthritis.  It has been shown to reduce pain, improve stiffness and physical 
function, increase energy, and improve mood/depressive symptoms in people with 
arthritis (Dunlop et al., 2005; Ettinger et al., 1997; Penninx et al., 2001; Shih et al., 2006; 
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Westby, 2012).  For instance, Penninx and Colleagues (2001) found that an exercise 
program consisting of aerobic and strength training was beneficial for increasing 
activities of daily living (ADL) and for the reduction of knee pain.  Given that pain is 
often described as the most common barrier to exercise (Song et al., 2013), understanding 
the role of exercise on pain levels is crucial. 
 In a diverse sample consisting of 2,589 individuals with knee osteoarthritis, it was 
objectively measured through gait speed analysis that there was a strong relationship 
between high levels of physical activity and improved functional performance scores in 
people with osteoarthritis (Dunlop et al., 2005).  The groups with higher self-reported 
physical activity levels had strong associations with improved gait speed scores (Dunlop 
et al., 2005).  In addition, Dunlop and Colleagues (2005) demonstrated a dose-response 
relationship in physical activity levels and function performance scores, concluding that 
there was some benefit to increasing overall physical activity levels in people with 
osteoarthritis even if physical activity guidelines were not met.  Since many individuals 
with osteoarthritis are inactive, people with osteoarthritis could receive some benefit even 
from a small increase in physical activity levels. 
 Exercise has been shown to be beneficial in people with arthritis and for the 
management of symptoms.  The Fitness and Arthritis in Seniors Trial (FAST) was 
developed to examine the role of exercise in people with knee osteoarthritis (Ettinger et 
al., 1997).  Ettinger and Colleagues (1997) compared the roles of aerobic exercise and 
strength training to a health education group, or the non-exercising control.  Individuals 
in the FAST study were randomly assigned to an 18-month program of aerobic training 
(one hour walking program for three times per week at an intensity of 50-70% of HRR), 
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strength training (one hour of resistance training including two sets of 12 repetitions for a 
total of nine exercises performed three days per week), or a health education group 
(control) (one and half hour long sessions led by a nurse which included videotaped 
information regarding arthritis, social interaction portions, and printed material pertaining 
to arthritis provided by the Arthritis Foundation).  Both exercise programs consisted of 
three months of in-person group meetings and 15 months of an at-home programs.  The 
FAST trial showed that the aerobic training group had significantly better ambulation (p 
< 0.001), transfer scores (p = 0.02), basic activities of daily living (ADL) scores (p = 
0.02), and complex ADL scores (p=0.04) when compared to the health education group 
(Ettinger et al., 1997).  The resistance training group and the aerobic group had similar 
results.  The resistance training group had significantly better ambulation scores (p = 
0.003) and transfer scores (0.005) than the health education group (Ettinger et al., 1997), 
suggesting that strengthening exercise is beneficial for functional activities in people with 
arthritis. 
 The benefits of physical activity for improving the symptoms of arthritis are 
numerous.  For example, it has been demonstrated that exercise can provide 
improvements in function and pain, two primary consequences of arthritis, in older and 
overweight individuals with osteoarthritis (Messier et al., 2004).  The Arthritis, Diet, and 
Activity Promotion Trial (ADAPT) was an 18-month and randomized trial that examined 
the effectiveness of a long-term exercise and weight loss program on function, pain 
levels, and mobility in older adults with osteoarthritis.  Subjects were randomized to four 
groups including a diet group, exercise group, diet + exercise group, and a healthy 
lifestyle (control) group.  It was found that exercise and the combination of diet and 
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exercise significantly improved 6-minute walking distance over the 18-month span (p < 
0.05) (Messier et al., 2004).  In addition, Messier and Colleagues (2004) demonstrated 
that diet and exercise significantly improved stair climbing scores (p < 0.05), WOMAC 
pain scores (p < 0.05), arthritis-associated pain scores (p < 0.05), and function scores (p < 
0.05).  Moreover, the combination of diet and exercise maintained an overall 24 percent 
improvement in physical functioning scores following the 18-month program (Messier et 
al., 2004).  Lastly, the ADAPT trial demonstrated that exercise can lead to 16 percent 
gains in mobility impairment that is commonly described in the older population with 
arthritis (Messier et al., 2004).  This ADAPT study demonstrated that exercise is a strong 
option for the management of the most common form of arthritis and that the benefits are 
enhanced when combined with diet. 
 Complete exercise programs inclusive of aerobic, resistance, and flexibility 
training have been shown to improve symptoms of arthritis.  The Fit and Strong! 
Intervention was a multi-component and randomized intervention that examined exercise 
and behavior change for the symptoms of osteoarthritis (Hughes et al., 2006).  Two 
hundred fifteen participants enrolled in this study were randomized to two groups: group 
one was the exercise and behavior change group (treatment) and group two was the 
control.  The exercise group included 90 minute sessions three times per week for a total 
of 12 weeks and the exercise program included 60 minutes of resistance training, fitness 
walking, and flexibility.  The intensity of the fitness walking was 40-60 percent of the 
participant’s heart rate maximum with the first 10 minutes dedicated to a warm-up for 
each session.  Hughes and Colleagues (2006) demonstrated significant improvements in 
self-efficacy following the 12-month intervention (p < 0.01), WOMAC pain scores (p = 
  20 
0.04), WOMAC stiffness scores (p = 0.032), and minutes of physical activity (p < 0.01) 
than from the control group.  In addition, Hughes and Colleagues (2006) demonstrated 
that this 12-week intervention increased the average total weekly minutes of exercise by 
55.6 percent in the treatment group (210.5 minutes) compared to the control (115.7 
minutes).  The Fit and Strong! Program was shown to be beneficial for increasing the 
total amount of physical activity in the osteoarthritis population and for improving the 
debilitating effects associated with arthritis.    
Benefits of Exercise for Rheumatoid Arthritis  
 An increased level of physical activity is beneficial for people with rheumatoid 
arthritis (RA).  Some identified benefits of physical activity for people with RA include 
reduced pain, improved physical function, and increased strength.  In their study, Rall 
and Colleagues (1996) found that a 12-week high-intensity progressive resistance training 
program with individuals who have controlled rheumatoid arthritis improved overall 
muscle strength, pain, fatigue, and functional status.  The identified groups of interest in 
this study included eight people with RA and aged 25-65 years, eight untrained healthy 
young adults aged 22-30 years, eight elderly people aged 65-80 years, and a control (no 
resistance training) group aged 65-80 years.  The primary findings were consistent across 
the exercising groups.  The group with RA showed an increase in strength by 57 percent 
(p < 0.0005), the young exercise group showed an increase of 44 percent (p < 0.01), and 
the elderly exercise group showed an improvement in strength by 36 percent (p < 0.05) 
(Rall, Meydani, Kehayias, Dawson-Hughes, & Roubenoff, 1996).  Additional outcomes 
from this study showed that people with RA had significant improvements in self-
reported pain scores following the high-intensity resistance training program (p < 0.05) 
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and better 50 feet walk times (p < 0.005) (Rall et al., 1996).  Understanding the role of 
resistance training on improving symptoms of arthritis is important for the overall 
management of the disease. 
Benefits of Exercise for Fibromyalgia  
 Fibromyalgia is defined as widespread pain lasting longer than three months with 
pain felt upon palpation of the body at specific points (Wolfe et al., 1990).  The effects of 
exercise on fibromyalgia symptoms have previously been examined.  In a randomized 
control trial comparing different levels of exercise to a control (educational courses), 
functional status, walking performance, mental health, and pain were all shown to be 
improved in the exercise groups when compared to self-care groups (Rooks et al., 2007).  
Rooks and Colleagues (2007) randomly assigned participants to four groups including: 
aerobic exercise and flexibility training (three times per week, 45 minutes duration at 
moderate intensity and traditional flexibility exercise); strength training and flexibility 
(three times per week, 25 minutes of strength training of two sets of 10-12 repetitions in 
addition to 20 minutes of aerobic conditioning at moderate intensity); Arthritis 
Foundation Fibromyalgia Self-help Course (FSHC) (120 minutes every two weeks 
including lectures lasting five to 15 minutes, group discussions, and group readings); and 
a combination of strength training + FSHC.  All exercise groups in this study showed 
improvements in physical function scores.  There was a 25 percent improvement in the 
combination strength training + FSHC group compared to a 0 percent improvement in 
just the FSHC course (Rooks et al., 2007).  The six minute walk test was improved in all 
exercise groups (p =0.006) and significantly differed from the FSHC course (Rooks et al., 
2007).  There were improvements in mental health in both the strength training + FSHC 
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group and strength training group (p < 0.001) (Rooks et al., 2007).  Lastly, there was a 26 
percent improvement in pain in the strength training + FSHC group compared to a 20 
percent improvement in the aerobic conditioning group (Rooks et al., 2007).  This study 
demonstrates that exercise is beneficial for managing some of the symptoms associated 
with fibromyalgia and the effects are enhanced when combined with a self-management 
education course.      
Systemic Lupus Erythematosus  
 Systemic lupus erythematosus (SLE) is another term that falls under the umbrella 
term of arthritis.  In a randomized control trial comparing symptoms of SLE in 33 
individuals, it was reported that exercise leads to significant improvements in symptoms 
of SLE than relaxation and control groups (Tench, McCarthy, McCurdie, White, & 
D'Cruz, 2003).  The participants of this study were randomized to one of three groups, 
prior to the intervention, including: aerobic exercise (at least three times per week for 30-
50 minutes in duration at 60% VO2peak for a total of 12 weeks), relaxation (at least three 
times per week listening to an audiotape for 30 minutes in a darkened, warmed, and quiet 
room), or no intervention (control).  Tench and Colleagues (2003) found that 49 percent 
of individuals in the aerobic exercise group reported better overall scores, which 
compares to 28 percent of those from the relaxation group and 16 percent from the 
control group.  In addition, it was found there was a significant increase in exercise 
duration in the aerobic exercise group compared to the control group (p = 0.009) (Tench 
et al., 2003).  One important factor to consider in the SLE population is that fatigue is a 
commonly reported symptom.  Results from the study by Tench and Colleagues (2003) 
demonstrated that exercise can help improve the symptoms of fatigue, with significant (p 
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= 0.04) improvements seen in the Chalder Fatigue Scale after a 12-week exercise and 
relation program.  
Epidemiology of PA in People with Arthritis 
 While there are demonstrated health benefits from physical activity for people 
with arthritis, it is reported that 44 percent of American adults with arthritis report no 
leisure-time physical activity (Shih et al., 2006).  In contrast, 36 percent of American 
adults without arthritis report no leisure-time physical activity (Shih et al., 2006), 
suggesting a need to increase exercise or physical activity participation in people with 
arthritis.  Data from the 2000 BRFSS showed that only 24.3 percent individuals met the 
physical activity recommendations (including 5 days per week of moderate intensity 
physical activity for 30 minutes per day or vigorous activity for at least 20 minutes per 
session three times per week) and 44.9 percent of individuals with arthritis engage in 
some physical activity, but in levels that are insufficient to meet recommended physical 
activity guidelines (Hootman et al., 2003).  This is consistent with the NHIS data 
presented by Shih and Colleagues (2006). 
 Levels of physical activity are typically lower when objectively measured than 
when they are self-reported.  When physical activity was measured with accelerometers, 
Dunlop and Colleagues found that only 12.9 percent of men and 7.7 percent of women 
with osteoarthritis met the American Heart Association (AHA) and the American College 
of Sports Medicine (ACSM) physical activity guidelines (Dunlop et al., 2011).  This low 
prevalence equates to less than one in every seven men and one in every 12 women who 
met the physical activity guidelines.  Collectively, these findings show a need to increase 
  24 
physical activity participation in individuals with arthritis and further our understanding 
of factors affecting participation in physical activity within the arthritis population.      
Correlates of PA 
 Correlates of physical activity are the factors in which that have been found to 
have an association with physical activity levels.  It is important to understand the factors 
that are associated with physical activity because this could help tailor future physical 
activity programs around these correlates in an attempt to increase the effectiveness of 
the program.  Understanding what correlates with increased levels of physical activity in 
people with arthritis could help increase the spread of programs across the US population 
in an effort to increase activity in older populations with arthritis.  To explore with the 
correlates of physical activity in people with arthritis, the Social Ecological Model will be 
used as the theoretical foundation.  This model assumes that changes in the social 
environment will lead to changes in the individual (McLeroy et al., 1988)  In addition, it 
is assumed that support for the individual is essential for implementing changes in the 
individual (McLeroy et al., 1988).  The Social Ecological Model will be used as the 
primary theoretical framework because the model assumes that behavior change is 
derived from appropriate changes in the environment (McLeroy et al., 1988).  Assessing 
the environment could have large dividends for the arthritis population in that changing 
environment conditions could help lead to increased physical activity levels.  The Social 
Ecological Model consists of five levels: intrapersonal characteristics (sociodemographic 
characteristics), interpersonal characteristics (person-to-person), community and 
organizational characteristics, public policy (which was not addressed in this study), and 
the environment.  The following section describes these sections in further detail. 
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Intrapersonal Correlates: Sociodemographic Characteristics 
Age  
 Age is commonly associated with physical activity levels in people with and 
without arthritis.  Increasing age has been shown to be negatively associated with 
physical activity in people with arthritis (Abell, Hootman, Zack, Moriarty, & Helmick, 
2005; Dunlop et al., 2011; Hootman et al., 2003; Shih et al., 2006).  Data from the 2001 
BRFSS showed that people over the age of 65 with arthritis were the least active age 
group when compared with younger aged participants (Abell et al., 2005).  Among 
individuals aged 18-44 with arthritis, 48.2 percent met the CDC-ACSM physical activity 
recommendations compared to 34.0 percent of individuals with arthritis aged 65 and 
older (Abell et al., 2005).  Similarly, the prevalence of participants with arthritis aged 18-
44 who were physically inactive was 14.4 percent compared to 30.6 percent of 
individuals who are aged 65 and older with arthritis (Abell et al., 2005).   
 Similar findings were found utilizing data from the Osteoarthritis Initiative (OAI).  
Cross-sectional data using accelerometry from the OAI describes a negative association 
between age and physical activity levels in people with osteoarthritis.  Comparing the 
time spent in physical activity, male individuals aged 49-59 reported 599.4 minutes of no 
to very low physical activity compared to 622.7 minutes for male individuals aged 70 and 
older (Dunlop et al., 2011).  Moreover, male participants aged 49-59 engaged in 278.0 
minutes of light-intensity activity compared to 234.9 minutes in male participants aged 
70 and older (Dunlop et al., 2011), suggesting that individuals over the age of 70 spend 
more time in sedentary behaviors.  Lastly, male participants aged 49-59 performed 28.6 
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minutes of moderate-to-vigorous physical activity compared to 11.9 minutes among male 
individuals aged 70 and older (Dunlop et al., 2011). 
 While previous studies have looked at the senior population (65 years and older), 
Hootman and Colleagues (2003) utilized data from the 2000 BRFSS to examine the 
prevalence of not meeting physical activity guidelines in people aged 75 and older.  
Compared with other groups in the study, the group aged 75 and older had higher levels 
of inactivity compared to the younger participants (Hootman et al., 2003).  The age 
groups in this study (18-29 years, 30-44 years, 45-64 years, 65-74 years, and 75 years and 
older) showed a positive association with age in people with arthritis (prevalence of 
inactivity was 23.2%, 29.8%, 33.4%, 35.0%, and 41.6% respectively) (Hootman et al., 
2003).  Older individuals with arthritis could benefit the most from being physically 
active, but estimates continue to show that increasing age is associated with not meeting 
physical activity guidelines.  It is essential to understand why age affects physical activity 
levels in such a way so that interventions can be tailored to older individuals with 
arthritis. 
Gender 
 Comparing and understanding differences between genders is important for 
arthritis.  Women are generally more affected by arthritis than men, which may be one 
reason as to why physical activity levels are lower in women than in men with arthritis 
(Abell et al., 2005; Dunlop et al., 2011; Shih et al., 2006).  Data from the 2002 NHIS 
showed that women had higher levels of physical inactivity than men, with a prevalence 
of 45.9 percent in women compared to 40.0 percent in men (Shih et al., 2006).  
Moreover, when comparing men and women aged 65 years and older, there is a higher 
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prevalence of physical inactivity in women (57.9%) compared to men of similar age 
(49.8%) (Shih et al., 2006).  
 The roles of gender in physical activity levels are well established.  Data from the 
OAI demonstrated that women with arthritis (56.5%) were significantly more likely to 
not participate in any moderate-to-vigorous physical activity than men with arthritis 
(40.1%) (P < 0.001) (Dunlop et al., 2011).  This data was objectively measured by 
accelerometry over a one week span and the 2008 PA guidelines were utilized to assess 
activity levels (150 minutes per week of moderate-to-vigorous physical activity lasting at 
least 10 minutes per session) (Dunlop et al., 2011).  Similarly, men with arthritis were 
significantly more likely to meet the 2008 PA guidelines than women with arthritis (P = 
0.005), with a prevalence of meeting PA guidelines of 12.9 percent and 7.7 percent 
respectively (Dunlop et al., 2011).  Abell and Colleagues (2005) found similar findings in 
subjectively measured physical activity for adults with arthritis.  Females with arthritis 
had higher levels of physical inactivity than males with arthritis (Abell et al., 2005).  
Nearly 23 percent of females indicated they were physically inactive compared to 20 
percent of men in this study (Abell et al., 2005).  
Racial/Ethnic Differences  
 There is some evidence suggesting there are disparities in exercise participation 
by race or ethnicity among people with arthritis.  Research has shown that NHB with 
arthritis are generally less active than their NHW counterparts with arthritis (Dunlop et 
al., 2005; Shih et al., 2006; Song et al., 2013).  Data from the 2002 NHIS compared the 
prevalence of arthritis and physical activity levels by ethnicity.  The prevalence of 
arthritis in the NHW and NHB cohorts was 72.7 percent and 11.2 percent, respectively 
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(Shih et al., 2006).  Prevalence of physical inactivity in this predominantly NHW cohort 
also showed an ethnic disparity.  It was reported that 55.4 percent of NHB with arthritis 
were physically inactive compared to 40.9 percent of NHW with arthritis (Shih et al., 
2006).  
 Similar data from the OAI demonstrated an ethnic disparity in physical activity 
levels.  Song and Colleagues (2013) examined individuals with right knee osteoarthritis 
(RKOA) or who were at risk for RKOA and found that the NHB population in both 
categories in this cohort met the 2008 Department of Health and Human Services 
(DHHS) less often than their NHW counterparts.  Comparing the prevalence of people 
with RKOA between the NHB and NHW population, 1.9 percent of NHB and 12.7 
percent of NHW individuals with RKOA met the 2008 DHHS physical activity 
guidelines (Song et al., 2013), demonstrating a large racial/ethnic disparity.  Similarly, it 
was reported that 2.3 percent of NHB and 13.4 percent of NHW at risk for RKOA were 
meeting the DHHS physical activity guidelines (Song et al., 2013).  After controlling for 
age, gender, and location of health clinic, Song and Colleagues (2013) demonstrated that 
NHB with RKOA were 90 percent less likely to meet the 2008 DHHS guidelines.  In 
comparison, NHB at risk for RKOA were 80 percent less likely to meet the 2008 DHHS 
physical activity guidelines (Song et al., 2013).       
 Comparisons of participations in physical activity by racial/ethnic groups show 
consistent results.  Longitudinal data from 1998 to 2000 of 5715 individuals with arthritis 
were examined to determine risk factors for functional decline.  It was reported that 
comorbid conditions were higher in minorities, with NHB reporting a prevalence of 
comorbid conditions in 93.8 percent of the cohort compared to 86.9 percent in the NHW 
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population (Dunlop et al., 2005).  The percentage of people who reported regular 
vigorous-intensity physical activity, described as one important factor in people with 
arthritis, was not as common in NHB.  For example, 73.4 percent of the NHB cohort with 
arthritis reported no vigorous-intensity physical activity compared to 63.0 percent of the 
NHW with arthritis (Dunlop et al., 2005).  Understanding the entire scope of correlates of 
physical activity in people with arthritis is important so that interventions can sufficiently 
target people with arthritis to be more active.  
Education and Income 
 Education and income are two closely related sociodemographic characteristics 
that can define one’s socio-economic status.  It was demonstrated by Shih and Colleagues 
(2006) that education has a substantial impact on physical activity levels in people with 
arthritis.  Individuals with arthritis who had a high school education or less were 1.7 
times more likely to be physically inactive (OR = 1.7, CI = 1.5-2.0) (Shih et al., 2006).  
Moreover, the prevalence of physical inactivity among individuals with arthritis and with 
a high school education or less was 54.1 percent compared to 31.3 percent among those 
with at least some college education (Shih et al., 2006), demonstrating that education 
levels are associated with physical inactivity. 
 Income is a marker of socio-economic status and has previously been studied 
among people with arthritis.  It was demonstrated using data from the 2001 BRFSS that a 
smaller proportion of individuals who earned less than $25,000 (33.5%) were meeting 
recommended physical activity levels compared to similar individuals who earned at least 
$50,000 (48.7%) (Abell et al., 2005).  Likewise, individuals who earned less than 
$25,000 (30.6%) were more likely than similar individuals with arthritis who earned at 
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least $50,000 (10.4%) to be physically inactive (Abell et al., 2005).  Understanding socio-
economic status among people with arthritis is important for design of physical activity 
interventions.   
Intrapersonal Characteristics: Health and Arthritis-Related Characteristics  
 Arthritis presents a wide spectrum of symptoms and conditions that have an 
impact on physical activity levels.  These characteristics are discussed in further detail in 
the following sections. 
Depression 
 Arthritis affects both physical and mental health outcomes (Abell et al., 2005).  
Depression can be burdensome and could lead to lower physical activity levels in people 
with arthritis (Abell et al., 2005; Morris, Yelin, Panopalis, Julian, & Katz, 2011).  In their 
analysis on physical activity levels in people with arthritis using data from the 2001 
BRFSS, Abell and Colleagues (2005) found that 41 percent of individuals with arthritis 
and who had no mentally unhealthy days were meeting physical activity 
recommendations.  In contrast, 34.8 percent of similar individuals with arthritis who had 
at least 14 mentally unhealthy days during a month were meeting physical activity 
guidelines (Abell et al., 2005; Morris et al., 2011).  Similarly, 29.6 percent of individuals 
with at least 14 unhealthy mental days during a month were physically inactive compared 
to 21.5 percent of individuals with no mentally unhealthy days (Abell et al., 2005; Morris 
et al., 2011).  These results demonstrate that mental health affects physical activity levels.  
Comparing similar individuals with arthritis, Shih and Colleagues (2005) found similar 
results in their study.  It was reported that 54.1 percent of individuals with arthritis who 
reported frequent anxiety or depression were physically inactive compared to a 
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prevalence of 39.7 percent in similar individuals with arthritis who do not report frequent 
anxiety or depression (Shih et al., 2006).        
 The number of mentally unhealthy days may play an important part in physical 
activity levels in people with arthritis.  Data from the 2001 BRFSS suggests that 
physically unhealthy days are associated with a lower prevalence of meeting physical 
activity recommendations and a higher prevalence of being physically inactive (Abell et 
al., 2005).  The prevalence of meeting physical activity recommendations in people with 
arthritis reporting zero mentally unhealthy days was 41.0 percent compared to 34.8 
percent in the participants who reported 14-30 mentally unhealthy days (Abell et al., 
2005).  In comparison, the prevalence of being physically inactive in people with arthritis 
reporting zero mentally unhealthy days was 21.5 percent compared to 29.6 in participants 
who reported 14-30 mentally unhealthy days (Abell et al., 2005).  People with arthritis 
were reported to have 4.9 mentally unhealthy days on average compared to 2.7 mentally 
unhealthy days in people without arthritis (Abell et al., 2005), suggesting that people who 
have arthritis are more likely to have more mentally unhealthy conditions that could 
contribute to lower levels of physical activity in this population. 
Pain 
 Managing arthritis generally revolves around the symptoms of pain.  Symptoms 
associated with arthritis, especially pain, are generally described as a barrier to regular 
exercise.  While there is a misconception that exercising makes arthritis-associated pain 
worse, it was reported that people who regularly exercise reported less pain than those 
who did not regularly exercise (Der Ananian, Wilcox, Saunders, Watkins, & Evans, 
2006).  Individuals who regularly exercise often describe pain as occurring during and 
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after the activity, whereas those who do not exercise describe that pain was present 
before, during, and after exercising (Der Ananian et al., 2006).  A potential reason for this 
difference is that individuals who regularly exercise reported that they individually 
change their workout routine in an effort to work around the debilitating and painful 
effects (Der Ananian et al., 2006).  In an effort to manage pain associated with arthritis, 
working around this symptom could be crucial to increasing levels of physical activity.   
 Pain can be a detrimental factor for someone with arthritis who wishes to be more 
physically active.  Data from the OAI showed that 1.8 percent of people with RKOA with 
severe knee pain were meeting the DHHS physical activity guidelines (Song et al., 2013).  
In people at risk for RKOA, 0 out of 17 met the 2008 DHHS physical activity 
recommendations (Song et al., 2013), suggesting that pain is negatively associated with 
meeting physical activity guidelines.  In comparison to severe knee pain, prevalence 
levels are much different when no pain is reported in the knee.  The prevalence of people 
meeting the DHHS physical activity guidelines in people with arthritis with a lack of 
knee pain was 10.9 percent (Song et al., 2013).  In comparison, 12.5 percent of people at 
risk of RKOA met the 2008 DHHS physical activity guidelines when no knee pain was 
present (Song et al., 2013).  If interventions are to be aimed at increasing the portion of 
individuals who meet physical activity recommendations, understanding the role of 
physical activity on the intensity of pain in people with arthritis is essential. 
Arthritis-Associated Physical Limitations   
 Physical disabilities are common in people with arthritis, which could be a reason 
as to why there is a low prevalence of meeting physical activity recommendations in this 
group.  Data from the OAI showed a relationship between levels of physical activity and 
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functional performance.  It was reported that higher levels of physical activity were 
associated with functional performance (Dunlop, Song, Semanik, Sharma, & Chang, 
2011).  In addition Dunlop and Colleagues (2011) found a graded relationship between 
physical activity levels and physical function.  Individuals in the highest quartiles of 
physical activity had baseline gait speeds of 4.51 feet per second compared to 4.02 feet 
per second in participants of the lowest physical activity quartile (Dunlop et al., 2011), 
thus suggesting that higher levels of physical activity are associated with better physical 
function in people with arthritis.  
 Similar results were demonstrated in a cross-sectional study using data from the 
2001 BRFSS.  Individuals with arthritis who reported zero days of physically unhealthy 
days had a prevalence of meeting physical activity recommendations of 44.6 percent 
compared to 28.4 percent in people with arthritis with 14-30 physically unhealthy days 
(Abell et al., 2005).  In comparison, people with arthritis who reported zero physically 
unhealthy days had a prevalence of inactivity of 16.7 percent which compares to 38.5 
percent in people with arthritis who report 14-30 physically unhealthy days (Abell et al., 
2005), translating into more than double the prevalence when people with arthritis report 
more than 14 physically unhealthy days.  In a similar analysis, Shih and Colleagues 
(2006) demonstrated that 77.6 percent of individuals with arthritis who reported four or 
more functional limitations were physically inactive.  In comparison, 32.5 percent of 
individuals with arthritis who reported no functional limitations were physically inactive 
(Shih et al., 2006), which translates into a 50 percent reduction in being physically 
inactive.  The relationship between physical activity and physical function is complicated 
because there is likely reciprocal causation between these constructs.  Physical activity 
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helps to maintain and improve physical function which then maximizes an individual’s 
capabilities to engage in physical activity.  Interventions should therefore be developed to 
maximize physical function outcomes.   
Co-Morbidity 
 Co-morbid conditions among people with arthritis are a known health concern.  
People with arthritis have an increased prevalence of heart disease, obesity, and diabetes 
(Bolen et al., 2008; Huffman et al., 2010; Lee et al., 2013) and the presence of a 
comorbid condition may impact physical activity participation.  The prevalence of 
physical inactivity among people with arthritis and heart disease has previously been 
assessed.  The prevalence of physical inactivity was shown to be highest among people 
with arthritis and heart disease (29.3%, CI = 28.5-30.2, P < 0.01) (Bolen et al., 2009).  In 
contrast, when individuals only had arthritis and not heart disease, the prevalence of 
physical inactivity was 17.6 percent (CI = 17.3-18.0) (Bolen et al., 2009), indicating that 
the presence of comorbidity with arthritis is associated with being physically inactive.     
 Diabetes is another factor that, when present with arthritis, may play an important 
role in physical activity levels.  Combined data from the 2005 and 2007 BRFSS showed 
that 52.0 percent of people with diabetes also have arthritis (Bolen et al., 2008).  When 
comparing physical inactivity levels, it appears that the combination of diabetes and 
arthritis increases the prevalence of physical inactivity.  It was demonstrated that 29.8 
percent of individuals with both diabetes and arthritis were physically inactive compared 
to 21.0 percent of adults with only diabetes (Bolen et al., 2008).  While increasing levels 
of physical activity is beneficial for the management of arthritis, higher levels of physical 
activity would help protect from additional health risks like diabetes.  
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 Comorbidity plays a key role in levels of physical activity.  A secondary analysis 
using data from the Veterans Learning to Improve Fitness and Function (LIFE) examined 
physical activity factors in participants with diabetes, diabetes and arthritis, arthritis, and 
neither arthritis nor diabetes.  Exercise in the LIFE program utilized walking and lower-
body strength training programs and found that the individuals who had both arthritis and 
diabetes reported significantly less minutes of strength training than individuals with 
arthritis only (p = 0.03) (Huffman et al., 2010).  Huffman and Colleagues demonstrated 
that 12.3 minutes per week of strength training were accumulated in people with both 
arthritis and diabetes.  In comparison, the participants with arthritis only reported 28.4 
minutes of strength training per week (Huffman et al., 2010).  When comparing the same 
groups in endurance training, a similar result appeared.  Individuals with both arthritis 
and diabetes reported 32.3 minutes per week of moderate-intensity aerobic training 
whereas the arthritis only group performed 35.4 minutes of moderate-intensity aerobic 
training per week (Huffman et al., 2010).  Moreover the individuals with neither arthritis 
nor diabetes had the highest level of moderate-intensity aerobic exercise.  It was 
demonstrated that 41.7 minutes of aerobic exercise was performed in the neither group 
which is 9.4 minutes longer per week than the diabetes and arthritis group (Huffman et 
al., 2010).  Understanding the additive effects of diseases in combination with arthritis is 
important if interventions aimed at people with arthritis are to succeed in getting more 
people more active. 
 Obesity is a modifiable risk factor for arthritis and it also plays a role in physical 
activity levels.  It was demonstrated using data from the OAI that 61.1 percent of adults 
with knee OA who were obese did not meet physical activity guidelines (P < 0.0001) 
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(Lee et al., 2013).  In contrast, 3.6 percent of individuals who were obese with knee OA 
met physical activity guidelines (P < 0.0001) (Lee et al., 2013), demonstrating that 
obesity has a strong association with physical inactivity.  In a similar comparison, 44 
percent of individuals with knee OA who were in the overweight BMI category did not 
meet the physical activity guidelines compared to 12.5 percent who met the guidelines (P 
< 0.0001) (Lee et al., 2013),  indicating almost a 20 percent reduction of not meeting the 
physical activity guidelines when compared to the obese BMI grouping.  The results of 
this study indicate that individuals with knee OA and who are obese are 2.8 times more 
likely to be physically inactive than similar individuals in the normal BMI category (OR 
= 2.8, CI = 2.0-3.9) (Lee et al., 2013).  Individuals with knee OA who are overweight are 
1.4 times more likely to be physically inactive than their normal BMI counterparts (OR = 
1.4, CI = 1.0-2.0) (Lee et al., 2013).  Understanding the role of arthritis and additional 
body mass is important so that interventions may be developed to increase physical 
activity in people with arthritis.    
Intrapersonal Influences: Psychosocial Characteristics 
Self-efficacy 
 Self-efficacy, the confidence one has in his or her ability to perform a behavior 
(Bandura, 2004), is one of many important predictors of physical activity behavior and 
may play a critical role in exercise attainment in people with arthritis.  Cross-sectional 
data examining the role of self-efficacy on different aspects of physical activity have 
shown self-efficacy to be a crucial factor.  Self-efficacy was shown to be significantly 
correlated with sitting or lying down time (p = 0.01), leisure time activity (p = 0.02), time 
spent in household physical activity (p = 0.01), and total physical activity time (p ≤ 0.01) 
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(Greene et al., 2006).  Moreover, it was found that individuals with higher confidence 
levels for controlling symptoms of arthritis had a higher probability of performing 
physical activity (Greene et al., 2006). 
 Self-efficacy is important for improving physical activity levels in people with 
arthritis and physical activity may have an effect on self-efficacy levels.  Examining a 
sample of 207 women with fibromyalgia, it was shown that structured exercise was 
beneficial for improving self-efficacy scores in women with fibromyalgia (Rooks et al., 
2007).  The effect of physical activity on improving self-efficacy was enhanced when 
exercise was combined with self-management education classes (Rooks et al., 2007).  In 
this randomized study, aerobic exercise lasting 45 minutes, strength training including 25 
minutes of resistance exercise + 20 minutes of aerobic exercise, and a combination of 
resistance training and education were examined.  Self-efficacy, one of the outcomes, 
was shown to be improved with each exercise program (p < 0.05) (Rooks et al., 2007).  
Additionally, when compared to the education control group, the aerobic training and the 
strength training + education groups were significantly improved between groups (p < 
0.05) (Rooks et al., 2007).  In an attempt to increase physical activity participation in 
people with arthritis, the role of self-efficacy should be further evaluated. 
 Self-efficacy is a correlate of physical activity in people with arthritis.  Previous 
data has demonstrated positive associations of self-efficacy to physical activity in people 
with arthritis.  Using a cross-sectional design, it was demonstrated that people who met 
physical activity recommendations often reported significantly higher levels of self-
efficacy (p < 0.05) (Der Ananian, Wilcox, Watkins, Saunders, & Evans, 2008).  Der 
Ananian and Colleagues (2008) examined an ethnically diverse population with arthritis 
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to further understand what correlated with physical activity.  The findings of this study 
showed that people with arthritis with higher levels of self-efficacy were 10 percent more 
likely to meet physical activity recommendations (p = 0.003) (Der Ananian et al., 2008).  
Results from this cross-sectional study showed that self-efficacy was an independent 
predictor of physical activity, especially in an ethnically diverse sample of people with 
arthritis.  Fully understanding this correlate could help tailor interventions for the NHB 
and NHW populations.   
Outcome Expectations 
 Outcome expectations may influence exercise participation in people with 
arthritis, but the relationship has not been extensively studied.  Defined as one’s 
perception that a behavior will lead to specific behavioral outcomes, outcome 
expectations have previously been studied in a group of predominantly older white 
women (Wilcox, Castro, & King, 2006).  In their study, Wilcox and colleagues (2006) 
found that women with high initial pre-exercise expectations with low physical activity 
fulfillment had the lowest participation rates in a group of older women.  Additionally, 
the women who had higher physical activity fulfillment from a program regardless of 
initial expectations had the highest participation rates (Wilcox et al., 2006).  Limited data 
exist on the role of outcome expectations for exercise in people with arthritis, but in a 
sample of individuals with multiple sclerosis (MS), positive outcome expectations led to 
significantly higher physical activity levels (Ferrier, Dunlop, & Blanchard, 2010).  When 
examined in addition to self-efficacy, both correlates had direct positive effects on 
physical activity levels (R
2
 = 0.29) and outcome expectations explained 7.4 percent of the 
variance in physical activity (Ferrier et al., 2010).  More examinations are needed to 
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understand how the role of expectations of exercise affects physical activity behaviors in 
people with arthritis. 
Interpersonal Influences 
Social Support 
 One primary interpersonal factor associated with physical activity is social 
support.  While closely related with self-efficacy, Warner and Colleagues (2011) 
described those with low self-efficacy for exercise as less likely to benefit from social 
support.  More importantly, it was described that when social support was low, those with 
high self-efficacy for exercise still may not adhere to long-term exercise (Warner, 
Ziegelmann, Schuz, Wurm, & Schwarzer, 2011).  While both factors may play 
synergistic roles, social support may individually play a role with health related 
outcomes.  When measuring health related quality of life in a sample of individuals with 
SLE, social support was shown to contribute to higher health-related quality of life 
factors (Zheng et al., 2009).  Offering behavioral assistance, expressing love or affection, 
offering guidance, advice, and information were a few recommendations given by Zheng 
and Colleagues (2009) to help promote social support.  Understanding the role of this 
potential correlate of physical activity could help further our understanding of physical 
activity behaviors and possibly increase the low levels of activity seen in people with 
arthritis. 
 Social support is a behavioral factor that has previously been shown to be 
important for exercise adherence in people with arthritis.  The People with Arthritis Can 
Exercise (PACE) program is a community driven exercise program for people with 
arthritis aimed to assess the exercise participant satisfaction.  In this intervention, 
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motivators and barriers to exercise for attending the exercise classes were examined.  
Participants in the PACE program were randomized to either completing the program or 
not completing (completers) the program (non-completers) and telephone interviews 
followed the program in an effort to obtain information to the barriers and motivators of 
exercise.  Completers found that the social support received from instructors and the 
other members from the classes to be a major motivation for participation to exercise 
(Schoster, Callahan, Meier, Mielenz, & DiMartino, 2005).  Moreover, the exercise 
classes provided a supportive environment for the participants and it was described that 
participants valued exercising with similar people with arthritis (Schoster et al., 2005).  
The exercise classes from the PACE program motivated the participants to attend classes, 
but also motivated each individual to challenge him or herself to move more (Schoster et 
al., 2005).  It appears that social support for exercise adherence is great within group 
exercise classes and that the support can be from both peers and from the instructor.  
Understanding the role of social support for exercise can help motivate individuals, 
especially when tailoring exercise programs.   
Physician’s Advice 
 Another interpersonal factor that could play a role in physical activity is the 
advice of a physician or qualified professional, which has been shown to be important for 
getting people with arthritis to participate in aquatic exercise classes (Boutaugh, 2003).  
With an expected increase in physician office visits, it is important to understand the 
frequency at which physical activity is recommended by a physician in people who have 
diagnosed arthritis.  In a sample of older American adults, 28 percent of adults received 
advice from a physician to participate in physical activity (Glasgow, Eakin, Fisher, 
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Bacak, & Brownson, 2001), suggesting that almost one in four individuals are 
recommended by their physician to partake in physical activity.  The low percentage of 
older adults who receive physical activity advice from their physician could translate into 
the assumption that physical activity is only needed when a physician indicates it as 
necessary.  It has been demonstrated that physicians can effectively promote physical 
activity in sedentary individuals as shown in cross-sectional data (Rodriguez et al., 2012).  
While it remains to be determined, the recommendation from a physician to be more 
active could be pivotal for increasing physical activity levels. 
 While recommending physical activity in the population should occur at all levels 
of professional practices, the physician play a central role in recommendations.  First, 
many older adults frequent their primary physician regularly, which gives the opportunity 
for the physician to recommend activities.  Second, many physicians are trained to give 
health recommendations when they see necessary.  It was previously reported that 
individuals with arthritis were 54 percent more likely to report recent physical activity 
when they were advised by their physician or health professional (Fontaine & Haaz, 
2006).  Using data from the 2004 BRFSS, it was stated that 70 percent of people with 
arthritis reported recent physical activity when they were advised to exercise (Fontaine & 
Haaz, 2006).  The results from this study by Fontaine and Colleagues demonstrate a need 
to have more physicians advising patients to exercise when possible and that trained 
professionals should continue to discuss physical activity levels with their patients/clients 
(2006).  By having more physicians recommending higher levels of physical activity in 
people with arthritis, interventions could have a better chance of success and more people 
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may be more physically active.  More evaluation is needed to better understand this 
potentially important correlate of physical activity.      
Community Level Influences   
 The community is representative of hospitals, local gyms, neighborhoods, and 
sporting events, and other areas localized to one’s living surroundings and may have an 
impact on physical activity levels in people with arthritis.  In a meta-analysis on pain and 
physical function in adults with arthritis, it was suggested that community-deliverable 
exercise is important for improving pain and physical function (Kelley, Kelley, Hootman, 
& Jones, 2011).  Understanding what factors in the community are conducive to exercise 
for people with arthritis is important for increasing physical activity participation.  Within 
this realm, an important issue that needs to be addressed is how to provide and sustain 
community programs that are effective for increasing physical activity in people with 
arthritis.  There is not a lot of research evaluating the availability of and participation in 
arthritis-specific exercise programs and understanding these issues is critical for 
increasing exercise participation.  There is evidence suggesting that less than 16 percent 
of people with arthritis attend any type of arthritis self-management program and the 
Centers for Disease Control and Prevention have recently highlighted the need to increase 
the availability of arthritis-specific programs (Hootman et al., 2005). 
Environmental Correlates 
 The characteristics of the built environment may contribute to physical activity 
participation in people with arthritis.  The environment may directly impact physical 
activity by providing opportunities to be active (e.g., presence of parks, fitness facilities, 
walking trails, etc.) or characteristics of it may interact with physical function capabilities 
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and either or promote physical activity.  There is a limited body of research examining 
the influence of the environment on physical activity participation in people with 
arthritis.  Some of the most frequently described environmental barriers in a 
predominantly white female cohort with osteoarthritis were uneven sidewalks, lack of 
rest areas, and lack of curbs (Keysor et al., 2010).  Participants from the Multicenter 
Osteoarthritis Study (MOST) reported that mobility barriers (such as uneven sidewalks or 
other walking areas; no places to sit and rest at bus stops, parks, or in other places where 
people walk; and no curbs with curb cute) and the lack of facilitators [such as public 
transportation; able to drive (yes); and have a car available to you at your home (yes)] in 
the community led to perceived activity limitations (Keysor et al., 2010).  It was 
concluded that the older adult’s community can create difficulties in daily activities, but 
older adults with lower extremity functional limitations were able to continue being 
active (Keysor et al., 2010), regardless of limitations.  While the community can posit 
barriers for physical activity opportunities, safe environments, including street and 
sidewalk safety, could translate into higher levels of physical activity.    
 The built environment plays a role in physical activity levels in older adults.  For 
example, it was found that walkability was related to physical activity levels in older 
adults (Carlson et al., 2012).  Walkability, including access to public facilities and parks, 
was examined by Carlson and Colleagues (2012) and it was found in a sample of 709 
older individuals that walkability was significantly (p = 0.019) and consistently 
associated with increased amounts of walking for leisure activities.  Similar significant 
findings were found when walkability for transportation was examined (p < 0.001) in 
physical activity levels (Carlson et al., 2012).  Understanding the role of the built 
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environment in people with arthritis is important for future physical activity 
interventions.  A better understanding of the environment could help facilitate programs 
specifically designed for people with arthritis. 
 Environmental characteristics can serve as barriers to exercise, especially among 
individuals with arthritis.  In a qualitative study describing the perceived barriers to 
exercise among individuals with arthritis, environmental barriers to exercise were 
described by exercisers and non-exercisers (Wilcox et al., 2006).  In their analysis, 
Wilcox and Colleagues (2006) demonstrated that the lack of exercise programs for people 
with arthritis as a barrier for exercise, concluding that few programs met the specific 
needs of the participants and that some programs were too far away to attend.  
Environmental conditions were another commonly described barrier to exercise 
participation among individuals with arthritis.  Wilcox and Colleagues (2006) described 
cold and damp (rainy) weather as an aggravating factor that hindered exercise 
participation and that the lack of parking, concrete surfaces, presence of dogs, and the 
lack of sidewalks served as a barrier to exercise participation.  Transportation was 
another factor described to hinder exercise participation among individuals with arthritis.  
Described by Wilcox and Colleagues (2006), transportation served as a barrier to exercise 
participation, especially among the group of non-exercisers.  Understanding how the built 
environment interacts with behaviors is important so that appropriate exercise programs 
may be generated for individuals with arthritis.  Since it was described that the lack of 
programs serves as a barrier for exercise among individuals with arthritis, there is a clear 
need to add effective programs in communities so that more can regularly participate. 
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 Neighborhood walkability and its role in physical activity levels have previously 
been examined through objective measures.  Objectively measured using accelerometry, 
it was described that high walkable/recreationally dense (HWRD) neighborhood profiles 
were associated with increased levels of physical activity (Adams et al., 2012).  
Comparing neighborhoods from Baltimore-Washington, DC and Seattle, WA, Adams 
and Colleagues (2012) demonstrated that HWRD neighborhoods were associated with 
7.3 more minutes of moderate-vigorous physical activity in Baltimore and 9.8 more 
minutes of moderate-vigorous physical activity per day than in low walkability, transit, 
and recreation (LWTR) profiles.  Moreover, walking to perform errands was 8.5 times 
greater in HWRD profiles in Baltimore than in the LWTR profiles (Adams et al., 2012).  
In the Seattle community, walking to perform errands was 4.5 times greater in the 
HWRD profiles than in the LWTR profiles (Adams et al., 2012).  Understanding how the 
environment interacts with physical activity levels is crucial for increasing activity 
among individuals with arthritis.  There are many barriers to regular physical activity and 
one way to accumulate more activity is to walk within the neighborhood, especially for 
errands.  A complete and thorough understanding of the environment and one’s 
neighborhood is important for the furthering of physical activity interventions for 
individuals with arthritis.  
Conclusion  
 The factors that play roles in physical activity levels widely vary from 
sociodemographic, interpersonal, personal, and community.  While prior research has 
examined correlates in physical activity in the arthritis cohort, most were from a 
predominant homogenous group of older non-Hispanic white women.  Similarly, while 
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the physical activity levels among the non-Hispanic black population with arthritis has 
been researched, there is lacking data comparing these factors with their non-Hispanic 
white counterparts.  The non-Hispanic black population with arthritis engages in the 
lowest rates of physical activity whereas the non-Hispanic white population with arthritis, 
as a group, engages in the most physical activity.  There is a big need to get the arthritis 
cohort more active since it is expected that 67 million American adults will have some 
form of arthritis by the year 2030.  In an effort to cushion the expected burden on 
healthcare and increase physical activity levels in people with arthritis, a full 
understanding on how to get individuals with the disease more active is needed.  
Understanding what factors predict physical activity in an older population with arthritis 
could have substantial benefits for reducing healthcare costs, reducing arthritis-associated 
joint pain and inflammation, reducing depression, increasing health profiles, managing 
weight, and increasing overall quality of life.  In addition, there is a need to increase the 
amount of available physical activity programs for people with arthritis and an 
understanding of correlates of physical activity can help diversify the programs offered in 
communities around the US. 
  47 
CHAPTER 3 
METHODS 
 This study was a secondary data analysis of data collected from 2006-2008 in 
Chicago, IL as part of a project funded by the Midwest Roybal Center for Health 
Promotion at the University of Illinois at Chicago. The objectives of this funded study 
were to (1) qualitatively examine perceived facilitators and barriers of physical activity in 
African-Americans with arthritis and (2) to examine the potential correlates of physical 
activity in African-Americans and Caucasians with arthritis. This secondary analysis 
utilized data collected to address the second objective. 
Subjects 
 Subjects in this study were community-dwelling individuals with a self-report of a 
physician’s diagnosis of arthritis who were willing to complete a survey about their 
physical activity behaviors and potential influences on physical activity.  To participate in 
this study, participants had to meet the following inclusion criteria: 50 years of age or 
older; provide a self-report of a physician's diagnosis of osteoarthritis; self-identify as 
non-Hispanic Black or non-Hispanic white;  and able to read, write and speak English. 
Participants who were under the age of 50, lacked a healthcare provider's diagnosis of 
arthritis, who could not read, write or speak English, who could not provide consent to 
participate or  who did not self-report their ethnicity as non- Hispanic White or non-
Hispanic Black were excluded. Efforts were made to recruit a sample that was 50% non-
Hispanic Black and 50% non-Hispanic white. 
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Recruitment 
 Recruitment for the study took place in the greater Chicago area.  Flyers were 
placed in several Chicago Department on Aging Senior Centers and in three different 
Mather’s Cafes in the Chicago area.  Face- to- face recruitment occurred in the senior 
centers and the Mather’s Cafes during events (health fairs, Coffee and Caucus, parties 
such). Research team members attended these events and either gave presentations about 
the research study or manned a table with information about the study.  Letters describing 
the study were sent to members of   Greater Chicago Area Arthritis Foundation by the 
Arthritis Foundation on two occasions.  Additionally, an announcement was posted on 
the Greater Chicago Area Arthritis Foundation website and the study was advertised in 
their newsletter.  To enhance participation of African-Americans, an advertisement was 
placed in the Citizen, which is a newspaper that has a target audience of predominantly 
African-Americans.  Two local senior housing complexes located on the south side of 
Chicago provided flyers to every resident of the complex. Flyers were also placed in 
community-based establishments including churches, restaurants, fitness centers, 
community-bulletin boards, and park facilities.  Finally, flyers were placed in the “goody 
bags” for the 2007 SHAPE (Senior Health Alliance Promoting Exercise) walk, which had 
an attendance of 1,550 individuals.  All recruitment information used can be found in 
Appendix A. 
Human Subjects 
 Original Institutional Review Board (IRB) (Appendix B) approval was obtained 
on September 27
th
 2006 from the University of Illinois at Chicago.  IRB approval for the 
secondary data analysis was obtained from Arizona State University.  All subjects were 
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provided an informed consent (Appendix C) and were required to complete the form 
prior to participation in the study.  The consent stated that participation in the study was 
voluntary and participation would not reflect any standing within the University.  
Additionally, participants were informed that they could withdraw from the study at any 
time if they chose.  The consent form stated all potential risks and procedures for the 
study and informed the participants that there were no direct benefits from participating 
in the study.  The informed consent told the participants that their information would be 
kept confidential and all contact information for the researchers was given. 
Study Design 
 This study used a cross-sectional design to examine the potential correlates of 
physical activity in NHB and NHW with arthritis.  The study used the Social Ecological 
Model as the theoretical foundation and participants were asked to complete all 
questionnaires one time. The questionnaires were used to obtain information regarding 
socio-demographics (age, gender, BMI, income, education level, race, marital status, 
employment status, and physical activity levels), health and arthritis specific variables, 
physical activity level, psychosocial factors (e.g., self-efficacy, social support for 
exercise, and outcome expectations), and social-environmental factors (neighborhood 
cohesion, neighborhood safety, and access to arthritis-specific programs) related to 
physical activity.   
Dependent Variables: The primary outcome variable for specific aims one and two was 
whether or not people met the recommendations for physical activity.  Participants were 
classified as either meeting the American College of Sports Medicine physical activity 
recommendations or meeting the American College of Rheumatology (ACR) 
  50 
recommendations of 30 minutes of moderate (50-70% maximum heart rate) physical 
activity for three days per week (Minor et al., 2003).  The outcome variable was a 
dichotomous variable (yes/no).  For specific aim three, each potential correlate was a 
dependent variable.  The correlates examined included the following: socio-demographic 
characteristics (age, income, education, marital status, gender, and employment status), 
body mass index (BMI), type and years with arthritis, disease related characteristics 
(physical function, arthritis pain, anxiety, and depression), personal psychosocial 
characteristics (self-efficacy and outcome expectations for exercise), interpersonal factors 
(social support for exercise and physician’s advice), physical function, and environmental 
factors (location of fitness centers, sidewalk and street safety, and crime).  A description 
of how each of these variables was measured is provided below in the surveys section.  
Independent Variables: The primary independent variables for specific aims one and 
three were as follows: socio-demographic characteristics (age, race, income, education, 
marital status, gender, and employment status), and body mass index.  For specific aim 
two, the independent variable was race (NHB or NHW).  
Surveys 
Arthritis Impact Measurement Survey version 2 (AIMS2) 
 The AIMS2 (Appendix D) is an arthritis-specific survey with 78 questions that 
assesses physical functioning, pain, psychological status, social interactions, social 
support, perceptions of health, and demographic information (Gignac, Cao, Mcalpine, & 
Badley, 2011).  This study used a shortened, three component model to assess arthritis 
impact which includes physical, affect, and symptom components related to arthritis.  
The physical functioning summary score included six subscales: level of mobility, 
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walking and bending, hand and finger function, arm function, personal care, and 
household tasks.  Affect included two subscales: tension level and mood. Symptom is the 
overall pain associated with arthritis.  The data from this survey were normalized to a 0-
10 scale where a higher score was indicative of poorer outcomes (score of 0= good and 
10= poor).  Each subscale was normalized before the summary scores were calculated.  
The normalized scores were necessary to enhance the consistency of scoring across the 
subscales; each subscale does not have the same possible total score.  In some subscales, 
the questions use five-point Likert responses whereas other questions use four-point 
Likert responses.  Normalizing all of the scales to a 0-10 scoring system allows for 
comparable interpretations of the scales.   
 To calculate the physical portion of the scale, the average of the six subscales 
used to assess physical functioning were calculated using the normalized scores for each 
of the six subscales. Affect was scored using the average normalized scores from the 
tension and mood subscales.  Lastly, the symptom portion was measured using the 
overall normalized score from arthritis pain.   
 The AIMS2 has been shown to be a reliable and valid scale for assessing the 
overall impact of arthritis-specific symptoms.  In the original validation study, the 
Cronbach’s alpha coefficients for each scale ranged from 0.72 to 0.91 in a group of 
individuals with rheumatoid arthritis (n = 299) and from 0.74 to 0.96 for each scale in a 
group of individuals with osteoarthritis (Meenan, Mason, Anderson, Guccione, & Kazis, 
1992).  In a three week period, test-retest reliability showed an ICC value for each 
subscale that ranged from 0.78 to 0.94 (Meenan et al., 1992).  Associations were seen in 
the subscales across the study.  Patient designation of a problem area as a problem was 
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significantly associated with poorer AIMS2 scores (Meenan et al., 1992).  Validity was 
consistent with the subgroups age, sex, and education.  Satisfaction had a moderate 
correlation with level of function (Meenan et al., 1992).   
Arthritis Study Survey  
 The Arthritis Study Survey (Appendix E) contained multiple sections and was 
used to measure the variables described in the sections below.   
Behavioral Risk Factor Surveillance System (BRFSS) 
 Levels of physical activity were measured using the Behavioral Risk Factor 
Surveillance System (BRFSS) physical activity module.  The BRFSS survey is the 
nation’s largest telephone survey used to monitor the prevalence of behavioral risk in 
people associated with premature comorbidity and mortality (CDC behavioral risk factor 
surveillance system (BRFSS) prevalence data.2013).  The 2001 version of the BRFSS PA 
module asked questions related to physical activity, including occupational activity, 
exercise intensity, and time spent engaging in physical activity/exercise (CDC 2001 
behavioral risk factor surveillance system questionnaire.2001).  The wording of the 2001 
BRFSS PA module was slightly modified for this study to help explain purposeful 
exercise.  Specifically, the 2001 BRFSS physical activity module was used to evaluate 
moderate and vigorous levels of purposeful exercise.  Therefore gardening, vacuuming, 
and yard work were omitted from the wording of the question.   
 Based on responses to the survey, participants were classified as either meeting 
the PA guidelines or not meeting PA guidelines.  We examined differences in the 
proportion of individuals who met the recommendations using two different PA 
guidelines.  We evaluated the proportion of individuals who met the ACR (arthritis-
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specific) recommendations [at least three days per week of moderate intensity physical 
activity (50-70% heart rate maximum) lasting 30 minutes per day totaling 90 minutes per 
week] and the proportion who met the ACSM physical activity guidelines (at least five 
days per week of moderate intensity, or three days vigorous intensity, physical activity 
for 30 minutes per day including at least two days of strength training).          
Physical Activity Scale for the Elderly 
 To validate the physical activity measures from the modified BRFSS, the Physical 
Activity Scale for the Elderly (PASE) was administered.  The PASE has previously been 
validated in a group of elderly participants in which it was described as a reasonable scale 
to classify individuals in physical activity categories (Schuit, Schouten, Westerterp, & 
Saris, 1997).  Gender specific correlation coefficients were 0.79 for men and 0.68 for 
women (Schuit et al., 1997).  This scale is described as an easy-to-score scale and that is 
quick to use in large epidemiology studies to classify physical activity in elderly 
populations (Schuit et al., 1997).  The PASE scale was used as a cross-reference to 
examine whether people who were classified as regularly active (met the exercise 
guidelines) had higher PASE scores compared to people who were classified as not 
meeting the exercise recommendations. 
Self-Efficacy for Exercise  
 A five question, self-report survey was used to measure self-efficacy for exercise 
for each individual.  The self-efficacy for exercise scale was developed to examine one’s 
confidence in exercise behaviors (Marcus, Selby, Niaura, & Rossi, 1992) in the presence 
of barriers.  The scale asks five questions pertaining to everyday situations to assess self-
efficacy for exercise.  Participants scored their confidence levels as not confident (1) to 
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very confident (7).  With five total questions, the scores summed together range from low 
self-efficacy for exercise (5) to high self-efficacy (35).  The survey has been shown to 
have good test-retest reliability (0.90) with an internal consistency coefficient (ICC) of 
0.76 (Marcus, Selby, Niaura, & Rossi, 1992).  In a follow up study, the internal 
consistency of the survey was 0.84 (Marcus, Pinto, Simkin, Audrain, & Taylor, 1994). 
The validity and reliability of this scale has not been measured specifically in individuals 
with arthritis.  
Social Support for Exercise  
 A five question survey was incorporated to measure the role of social support 
from family or friends in relation to exercise behaviors.  It was previously determined 
that individuals with low social support for physical activity behaviors were more likely 
to engage in sedentary behaviors than individuals with high social support (Eyler et al., 
1999).  In this brief survey, participants rate their level of agreement about the physical 
activity support they receive from their family and friends.     
 The scale consists of five questions with a four point scale with ranging from 
strongly agree (4), agree, disagree, and strongly disagree (1).  The scores are summed and 
range from 5 to 20.  The questions asked on the survey pertain to the role of family and 
friends in encouraging physical activity.  This survey was used in the U.S. Women’s 
Determinants Study, with a large sample of women (n=2912) of mixed race over the age 
of 40 between the years 1996 and 1997 (Eyler et al., 1999).  In this large sample of 
women, the internal consistency was shown to be adequate, with an ICC of 0.70 (Eyler et 
al., 1999).  Additionally, the reliability of the scale, using Cohen’s Kappa, was 0.40 
(Eyler et al., 1999). 
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Outcome Expectations for Exercise 
 Outcome expectations were measured using a nine item survey regarding people’s 
beliefs about what they will get from exercising.  Participants were asked to rate the level 
to which they agree exercise affects their health and these ratings range on a five-point 
Likert scale as: strongly agree (5) to strongly disagree (1).  An average score for the nine 
questions will be calculated.  A higher final score indicates high outcome expectations for 
exercise whereas a lower overall score indicates low outcome expectations for exercise.  
In a large sample of 175 older adults (mean age= 85, 99% Caucasian, 78% female, and 
78% unmarried), Cronbach’s alpha for this scale was shown to be good (0.89) (Resnick, 
Zimmerman, Orwig, Furstenberg, & Magaziner, 2000).  In addition, there was a 
significant correlation between self-efficacy expectations and outcome expectations 
(r=.66, p<.05) (Resnick et al., 2000), thus showing construct validity.  This same study 
also examined outcome expectations in a smaller sample of 58 older.  The internal 
consistency of the scale was good in this smaller sample (Chronbach’s alpha = 0.87) 
(Resnick et al., 2000).  In the smaller sample of 58 individuals, outcome expectations 
were related to exercise behaviors.  It was reported that the individuals who exercised 
regularly experienced higher outcome expectations (mean= 3.7) than those who did not 
exercise regularly (mean= 2.5) (Resnick et al., 2000).     
Lorig Self-Efficacy Scale 
 The Lorig self-efficacy scale was originally developed to measure self-efficacy 
associated with pain, depression, and disability and the ability to overcome these barriers 
(Lorig et al., 1989).  The Lorig scale included questions about one’s confidence to control 
arthritis-related pain, symptoms, and self-management behaviors (Lorig et al., 1989) 
  56 
including questions on how certain the participant is that he or she can continue or 
perform activities when pain varies on different thresholds.  Participants indicated their 
level of certainty that they can perform tasks when pain is present.  The scale is a 100-
point Likert scale that ranged from very uncertain (10), moderately uncertain (50), and 
very certain (100).  Scoring of this survey was performed by taking the mean of the five 
questions with a higher score (100) indicating greater self-efficacy and a lower score (10) 
indicating poorer self-efficacy.  In a study with 97 individuals enrolled in an Arthritis 
Self-Management Course (ASMC), it was found that the Lorig scale had moderately 
good reliability for three subscales: physical function (FSE), other symptoms (OSE), and 
pain management (PSE).  Cronbach’s alpha for the three subscales were 0.89, 0.87, and 
0.76 for FSE, OSE, and PSE respectively (Lorig et al., 1989).  Confirmatory analyses in 
the study showed the Lorig scale had a Cronbach’s alpha of 0.90, 0.87, and 0.75 FSE, 
OSE, and PSE respectively (Lorig et al., 1989).  Another finding from this study by Lorig 
and Colleagues showed that there was a significant association between self-efficacy and 
health status (Lorig et al., 1989). 
Abbreviated Neighborhood Environment Walkability Scale (ANEWS) 
 The Abbreviated Neighborhood Environment Walkability Scale (ANEWS) was 
used to score individual perceptions about his or her neighborhood walkability 
(Appendix F).  Derived from the longer version, the Neighborhood Environment 
Walkability Scale (NEWS), the abbreviated version of the NEWS asks 54 questions 
pertaining to a person’s neighborhood or community.  The primary sections of the NEWS 
included residential density (which was not assessed in the present study), land-use mix 
diversity, land-use mix access, street connectivity, walking or cycling facilities, 
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aesthetics, traffic and pedestrian safety, and crime safety.  With the exception of the land-
use mix diversity and residential density, the survey was scored from strongly disagree 
(1) to strongly agree (4).  A higher score indicated favorable environmental conditions 
whereas lower scores indicated less than favorable environmental conditions and 
walkability.  
 Test-retest reliability for each subscale for the NEWS survey was objectively 
measured using accelerometers in a sample of adults (n= 107) who lived in San Diego 
(Saelens, Sallis, Black, & Chen, 2003).  This sample included individuals from a high 
walkability neighborhood (n= 54) and a low walkability neighborhood (53) (Saelens et 
al., 2003).  Test-retest reliabilities for the subgroups within this sample were 0.63 for 
residential density, 0.78 for land-use mix diversity, 0.79 for land-use mix access, 0.63 for 
street connectivity, 0.58 for walking or cycling facilities, 0.79 for aesthetics, 0.77 for 
pedestrian and traffic safety, and 0.80 for crime safety (Saelens et al., 2003).  Similar 
findings were found in an Australian study containing 87 individuals with a mean age of 
44.1 and predominantly female (Leslie et al., 2005).  Test-retest reliabilities in this group 
by Leslie and Colleagues were 0.78 for residential density, 0.88 for land-use mix 
diversity, 0.80 for land-use mix access, 0.74 for street connectivity, 0.76 for walking 
infrastructure, 0.86 for aesthetics, 0.62 for traffic safety, and 0.63 for crime safety (Leslie 
et al., 2005).  In a validation study between the NEWS and the ANEWS surveys, high 
correlations were found.  Cerin and Colleagues found an inter-factor correlation between 
the NEWS and ANEWS surveys to range from 0.82 and 0.98 for the block group level 
and 0.83 and 0.97 for the individual level group (Cerin, Saelens, Sallis, & Frank, 2006). 
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Theoretical Framework 
 This study is grounded in the social ecological model.  The social ecological 
model was designed to address interventions aimed at changing factors that support and 
maintain unhealthy behaviors (McLeroy et al., 1988).  These factors include the 
interpersonal, organization, community, and public policy.  The primary assumption of 
the social ecological model is that an individual’s change in behavior comes from 
appropriate changes in the social environment (McLeroy et al., 1988).  In addition, the 
model assumes that support from individuals in the population is essential for creating 
environmental changes (McLeroy et al., 1988).  In the social ecological model, patterned 
behavior is the outcome of choice and behavior is structured around the following 
factors: intrapersonal, interpersonal, community and organization, and environment 
(McLeroy et al., 1988).  In the present study, (FIGURE #1) physical activity behaviors 
are believed to be influenced by the intrapersonal factors (age, education, race/ethnicity, 
income, disease severity, pain, mobility limitations, and presence of chronic illness) 
which are influenced by interpersonal factors (social support for exercise and physician’s 
advice), which are influenced by community and organizational factors (arthritis specific 
programs) which are influenced by the environment and policy factors (fitness centers, 
parks, sidewalks, street safety, and crime). 
 
 
 
 
 
  59 
 
Figure 1: Social Ecological Model 
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Data Analysis 
 Statistical analysis was performed using SPSS statistical software (version 19.0, 
IBM Corporation, Armonk, NY).  Bivariate and multivariate analyses were used to 
analyze differences by race in physical activity level and in the potential correlates of 
physical activity.  Bivariate analysis was used to examine significant differences in both 
physical activity levels and the correlates of physical activity between NHB and NHW.  
For the bivariate analyses, differences by race for categorical variables were analyzed 
with Chi-Squares and t-tests were used to assess differences for continuous variables.  All 
data were tested for normality prior to any analyses and, when necessary, transformations 
or non-parametric statistics were utilized.  Multivariate logistic regression analyses were 
conducted to see if there are differences in physical activity by race or ethnicity after 
controlling for the following potential confounding variables: age, gender, education, and 
BMI.  Physical activity level was a dichotomized variable: participants were classified as 
either meeting or not meeting physical activity guidelines. Finally, hierarchical logistic 
regression analysis was used to examine whether race was a significant predictor of 
physical activity when psychosocial, health and arthritis-related and environmental 
variables were included in the model. Hierarchical logistic regression analysis examined 
whether blocks of variables (Sociodemographics, psychosocial, arthritis and health-
related and environmental characteristics) accounted for a significant percentage of the 
variance in the model and which variables within these blocks were significant, 
independent predictors of meeting the physical activity recommendations. 
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CHAPTER 4 
RESULTS 
Participants (n=300) from the greater Chicago area expressed an interest in 
participating in this study.  Two hundred ninety one individuals were initially screened 
for participation, of which 244 were eligible to participate in the study.  The primary 
reason why individuals were excluded from the study was due to not having a diagnosis 
of arthritis.  The 244 individuals who were eligible for the study were mailed surveys and 
204 participants returned the survey (83.6% completion rate).   
Table 1 provides a description of the baseline sociodemographic characteristics of the 
entire sample and by race/ethnicity.  The 204 individuals who completed the survey 
constituted a fairly diverse sample. The majority of the sample was at least 65 years old 
(58.3%), female (86.8%) and NHW (58.8%).  Nearly 42 percent of the sample reported 
earning an annual income of less than $30,000 per year (41.6%).  This lower income 
level may partially be a reflection of the employment status of the sample: 60.6 percent of 
respondents indicated that they were retired and an additional 10.1 percent were 
unemployed.  The sample had a fairly high education level with 35.3 percent reporting 
attending at least some college and 42.6 percent indicating they had attained at least a 
Bachelor’s degree, but it is important to note that almost one in four NHB’s had less than 
a high school education while only 1.8 percent of NHW’s had less than a high school 
education.  Finally, the majority of the sample (66.2%) was overweight (25.0%) or obese 
(41.2%), 
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Table 1 Sociodemographic Characteristics of NHW and NHB older adults with 
Arthritis (N= 204) 
Variables 
NHW 
n (%) 
NHB 
n (%) 
Total  
n (%) 
Age 
   
50-64 49 (40.8) 39 (45.3) 88 (42.7) 
65-74 37 (30.8) 30 (34.9) 67 (32.5) 
75+ 34 (28.3) 17 (19.8) 51 (24.8) 
Gender 
   
female  99 (83.2) 78 (91.8) 177 (86.8) 
male 20 (16.8) 7 (8.2) 27 (13.2) 
Income (n=173) 
   
$0-29,999  30 (30.0) 42 (57.5) 72 (41.6) 
$30,000-59,999  34 (34.0) 24 (32.9) 58 (33.5) 
$60,000+  36 (36.0) 7 (9.6) 43 (24.9) 
Education 
   
less than HS 2 (1.8) 20 (24.4) 22 (11.3) 
HS 14 (12.4) 7 (8.5) 21 (10.8) 
some college 45 (39.8) 24 (29.3) 69 (35.4) 
college grad 52 (46.0) 31 (37.8) 83 (42.6) 
Employment status 
   
full-time  15 (13.3) 6 (7.1) 21 (10.6) 
unemployed  3 (2.7) 17 (20.0) 20 (10.1) 
homemaker  6 (5.3) 7 (8.2) 13 (6.6) 
retired  71 (62.8) 49 (57.6) 120 (60.6) 
part-time  18 (15.9) 6 (7.1) 24 (12.1) 
BMI 
   
underweight 6 (5.0) 10 (11.8) 16 (7.8) 
normal 40 (33.6) 13 (15.3) 53 (26.0) 
overweight 35 (29.4) 16 (18.8) 51 (25.0) 
obese 38 (31.9) 46 (54.1) 84 (41.2) 
Marital Status 
   
married/living with partner 65 (55.1) 23 (27.1) 88 (43.3) 
widowed 53 (44.9) 62 (72.9) 115 (56.7 
 
 The proportion of individuals who met the ACR and ACSM physical activity 
recommendations is shown in Table 2.  The percentage who met the recommendations 
for physical activity varied depending on which guideline was used.  Using the less 
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stringent criteria for people with arthritis (3 days per week), a larger proportion of the 
sample met physical activity guidelines (59.0%) than when the ACSM-AHA guidelines 
were examined (29.3%).  Only 27.8 percent of the sample met the current ACSM-AHA 
recommendations for strength-training.  There was a significant association between 
ethnicity (NHB and NHW) and meeting both the arthritis-specific and ACSM-AHA 
physical activity guidelines (meets/doesn’t meet), A larger percentage of NHB (53.5%) 
did not meet the ACR physical activity guidelines compared to NHW (31.9%) χ2 (1, n = 
204) = 8.72, P = 0.003). 
Table 2 Proportion of NHW and NHB who Met PA Recommendations 
  
Race 
  
NHW  
n (%) 
NHB 
n (%) 
P-value 
a
ACR 
does not 
meet 38 (31.9) 46 (53.5) 0.003 
meets 81 (68.1) 40 (46.5) 
a
ACSM 
does not 
meet 77 (64.7) 68 (79.1) 0.036 
meets 42 (35.3) 18 (20.9) 
 
a
Strength 
Training 
does not 
meet 80 (67.2) 68 (79.1) 0.087 
Meets 39 (32.8) 18 (20.9) 
d
Total PA min [M(SD)] 235.5 (184.4) 179.3 (176.2) 0.029 
aYates’ continuity correction for 2 x 2 table. 
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 Likewise, there was a significant association seen between ethnicity (NHB and 
NHW) and meeting the ACSM aerobic physical activity guidelines, χ2 (1, n = 204) = 
4.31, P = 0.036).  A greater proportion of NHB (79.1%) did not meet the ACSM 
guidelines than NHW (64.1%).  We also looked at the ACSM strength-training 
recommendations.  A large percentage of this cohort engaged in zero days of strength 
training (42.9%) and there were no differences in the proportion who met the 
recommendations by race.   
 Table 3 shows the comparison of sociodemographic characteristics between 
NHBs and NHWs with arthritis.  There were significant differences by race in several 
sociodemographic characteristics including income, education level, employment status, 
marital status (P<0.001), and BMI (P=0.001).  NHB and NHW differed significantly in 
education and income levels.  Nearly 25 percent of NHB reported less than a high school 
education whereas only 1.8 percent of NHW reported not graduating from high school.  
Similarly, 67.1 percent of NHB reported at least some college education compared to 
85.8 percent of NHW reported at least some college education.  These same trends were 
observed for income levels.  Almost twice as many NHBs (57.5%) than NHWs (30%) 
reported a household income of less than $30,000.  Likewise, 36 percent of NHWs 
reported a household income of greater than $60,000 per year whereas only 9.6 percent of 
NHBs earned this level of income.  Related to this, although the majority of the sample 
was retired (62.8% of NHWs and 57.6% of NHBs), NHBs were also more likely to be 
unemployed (20%) than NHW individuals (2.7%). 
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Table 3 Comparison of NHB and NHW in Demographic Characteristics 
Variables 
NHW  
n (%) 
NHB  
n (%) 
χ2 P-value 
Age 
  
1.977 0.372 
50-64 49 (40.8) 39 (45.3) 
  
65-74 37 (30.8) 30 (34.9) 
  
75+ 34 (28.3) 17 (19.8) 
  
Gender 
  
2.47 0.116 
female 99 (83.2) 78 (91.8) 
  
male 20 (16.8) 7 (8.2) 
  
Income 
  
19.544 <0.001 
$0-29,999 30 (30.0) 42 (57.5) 
  
$30,000-59,999 34 (34.0) 24 (32.9) 
  
$60,000+ 36 (36.0) 7 (9.6) 
  
Education 
  
24.455 <0.001 
less than HS 2 (1.8) 20 (24.4) 
  
HS 14 (12.4) 7 (8.5) 
  
some college 45 (39.8) 24 (29.3) 
  
college grad 52 (46.0) 31 (37.8) 
  
Employment status 
  
20.212 <0.001 
full-time 15 (13.3) 6 (7.1) 
  
unemployed 3 (2.7) 17 (20.0) 
  
homemaker 6 (5.3) 7 (8.2) 
  
retired 71 (62.8) 49 (57.6) 
  
part-time 18 (15.9) 6 (7.1) 
  
Marital Status   15.803 <0.001 
married/living with partner 65 (55.1) 23 (27.1)   
widowed 53 (44.9) 62 (72.9)   
BMI   17.412 0.001 
underweight 6 (5.0) 10 (11.8)   
normal 40 (33.6) 13 (15.3) 
  
overweight 35 (29.4) 16 (18.8) 
  
obese 38 (31.9) 46 (54.1) 
  
 
 Table 4 compares the psychosocial, health-related, and environmental 
characteristics between NHB and NHW individuals.  Self-efficacy for exercise was the 
only psychosocial factor that was significantly different between NHB and NHW (P = 
0.013).  NHW individuals (M = 4.7, SD = 1.51, χ2 = 2.8) reported a higher self-efficacy 
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for overcoming barriers to exercise than NHB (M = 4.1, SD = 1.7) and a higher self-
efficacy for exercise (NHW = 7.8, SD = 2.3, χ2 = 2.9). Mean Lorig self-efficacy for 
exercise scores were significantly different between NHB (M = 6.8, SD = 2.50) and 
NHW (M = 7.8, SD = 2.34, P = 0.004).  Results from the Lorig SE for exercise scale 
indicated that NHW had higher confidence levels to exercise than NHB individuals. 
 Nearly one-third of NHB and 44.5 percent of NHW reported that they did not see 
a physician in the past year and 17.6 percent of NHW and 21.4 percent of NHB 
individuals indicated they saw a doctor and did not receive any advice to exercise.  
 Among the arthritis and health related variables, the only variable with a 
significant association with race/ethnicity was physical functioning.  The arthritis and 
health related variables were all normalized to a 0-10 scale with a higher score indicating 
a poorer health outcome.  NHB (M = 2.0, IQR = 3.1) reported significantly higher 
physical functioning scores than NHW (M = 1.08, IQR = 1.27, P < 0.001) suggesting 
greater impairments in physical function among NHB.   
 There were few associations between race and environmental characteristics 
related to walking.  Aesthetic characteristics of one’s neighborhood were significantly 
different between NHB (M = 3.1, SD = 0.66) and NHW (M = 3.3, SD = 0.63; t (201) = 
2.135, P = 0.034, two-tailed) indicating that NHW individuals perceived their 
neighborhoods as more aesthetically pleasing.  Similar results were observed for the 
crime characteristic.  Crime was perceived as significantly higher by NHBs (M = 2.6, SD 
= 0.82) than NHWs (M = 1.6, SD = 0.75; t (199) = -8.517, P = <0.001, two-tailed).  
Finally, mean scores for perceptions about the presence of water aerobics for older adults 
in general and arthritis-specific water aerobics programs were significantly lower in 
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NHBs suggesting that NHBs perceived that water aerobics programs were less available 
in their neighborhoods.  It should be noted though that the mean scores for both the 
NHWs and NHBs were less than 2, suggesting both groups perceived a lack of 
availability of water aerobics programs within their neighborhoods. 
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Table 4 Psychosocial and Health-Related Characteristics Between NHB and NHW 
with Arthritis 
Variables 
NHW  
M (SD) 
NHB  
M (SD) 
T-test 
or χ2 
P-value 
Psychosocial Characteristics 
    
Self-efficacy 4.7 (1.51) 4.1 (1.66) 2.767 0.006 
Social Support 2.4 (0.65) 2.2 (0.61) 1.489 0.138 
Outcome Expectations 1.8 (0.61) 1.84 (0.57) -0.327 0.744 
Lorig SE Scales     
Lorig SE for arthritis pain 66.7 (20.51) 64.8 (22.94) 0.644 0.52 
Lorig SE for arthritis symptoms 70.1 (18.97) 65.3 (22.59) 1.601 0.111 
Lorig SE for exercise 7.8 (2.34) 6.8 (2.50) 2.946 0.004 
Md Advice
c
   3.169 0.205 
Saw Md, rec'd no advice 21 (17.6) 18 (21.4)   
Saw Md, rec'd advice 45 (37.8) 39 (46.4)   
Did not see Md in year prior 53 (44.5) 27 (32.1)  
 
AIMS2
a
     
physical function
b
 1.1 (1.27) 2.0 (3.1) -5.024 <0.001 
affect 3.0 (1.53) 3.3 (1.87) -1.415 0.159 
symptom 4.9 (2.53) 5.6 (2.50) -1.802 0.073 
social interaction 4.2 (1.79) 4.3 (1.92) -0.481 0.631 
ANEWS 
    
B Land-use mix-diversity 2.3 (0.86) 2.3 (0.91) 0.105 0.917 
C Land-use mix-access 2.8 (1.03) 2.8 (0.86) -0.139 0.89 
D Street connectivity 2.9 (0.92) 3.2 (0.72) -1.757 0.081 
E Infrastructure and safety for 
walking 
3.1 (0.63) 3.2 (0.54) -0.748 0.455 
F Aesthetics 3.3 (0.63) 3.1 (0.66) 2.135 0.034 
G Traffic hazards 2.5 (0.54) 2.6 (0.66) -0.723 0.471 
H Crime 1.6 (0.75) 2.6 (0.82) -8.517 <0.001 
I Lack of parking 2.0 (1.12) 2.1 (1.02) -0.362 0.718 
b
J Lack of cul-de-sacs 3.0 (2.0) 3.0 (2.0) -0.425 0.671 
b
K Hilliness 1.0 (0.0) 1.0 (1.0) -1.836 0.066 
b
L Physical barriers 1.0 (1.0) 1.0 (2.0) -1.411 0.158 
Availability of Fitness     
Availability 1.7 (1.28) 2.0 (1.38) -1.577 0.116 
Distance 2.3 (1.44) 2.7 (1.41) -1.482 0.14 
Water aerobics for older adult 1.9 (1.32) 1.5 (1.31) 2.183 0.03 
Water aerobics for arthritis 1.7 (1.33) 1.3 (1.20) 2.282 0.024 
a
Scores normalized to a 0-10 scale; a higher score indicates a poorer outcome. 
b
Presented as Median, Z-score, and interquartile range. 
c
Values: n (%), χ2, and P-value 
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 Table 5 provides the results of multiple logistic regression analyses examining the 
relationship between sociodemographic characteristics and meeting the arthritis-specific 
physical activity guidelines. In regression analyses looking at the likelihood of meeting 
the arthritis-specific physical activity recommendations, significant independent 
predictors of meeting the recommendation were age, gender, BMI, marital status, and 
race.  Education was not associated with meeting the arthritis specific physical activity 
guidelines in this model.  For every one year increase in age, there was a four and a half 
percent reduction in meeting physical activity guidelines (OR = 0.955, 95% CI = 0.992-
0.993, P = 0.019).  Females were just over three times more likely to meet the arthritis 
specific physical activity guidelines than men (OR = 3.111, 95% CI = 1.076-9.000, P = 
0.036).  For every one point increase in BMI, there was more than a five percent 
reduction in meeting the arthritis specific physical activity guidelines. Individuals who 
were married or living with a partner were 2.7 times more likely to meet the arthritis 
specific physical activity guidelines than NHB individuals (OR = 2.661, 95% CI = 1.261-
5.618, P = 0.010).  NHW were 2.6 times more likely to meet the physical activity 
recommendations than NHB even when other sociodemographic variables were included 
in the model (OR = 2.586, 95% CI = 1.161-5.760, P = 0.020).   These sociodemographic 
characteristics accounted for between 17.7 (Cox and Snell R Square) percent and 23.8 
(Nagelkerke R Square) percent of the variance in the model. 
 
 
 
 
  70 
Table 5 Multiple Logistic-Regression Results for Meeting Arthritis-Specific Physical 
Activity Recommendations among Individuals with Arthritis 
Variable df beta Wald chi-square OR (95% CI) P-value 
Age 1 -0.046 5.479 0.955 (0.92-0.993) 0.019 
Gender 
     
female 1 1.135 4.386 3.111 (1.076-9.000) 0.036 
male    1.00 (ref.)  
Education 
    
0.075 
less than HS 1 0.646 1.135 1.908 (0.581-6.262) 0.287 
HS 1 -0.757 1.550 0.469 (0.143-1.544) 0.213 
some college 1 -0.791 3.948 0.453 (0.208-0.989) 0.047 
college grad 
   
1.00 (ref.) 
 
BMI 1 -0.059 5.617 0.943 (0.898-0.990) 0.018 
Race 
     
NHW 1 0.950 5.403 2.586 (1.161-5.760) 0.020 
NHB    1.00 (ref.)  
Marital Status      
Married/living 
w/partner 
1 0.979 6.591 2.661 (1.261-5.618) 0.010 
Widowed    1.00 (ref.)  
 
Regression analysis examining the relationship between sociodemographic characteristics 
and meeting the ACSM-AHA physical activity guidelines (Table 6) indicated that 
significant independent predictors of meeting the guidelines were age and BMI.   The 
regression analysis indicated that for every one year increase in age, individuals were 
more than four percent less likely to meet the ACSM physical activity guidelines (OR = 
0.956, 95% CI = 0.92-0.993, P = 0.021).  For every point increase in BMI, there was 
more than eight percent reduction in meeting ACSM physical activity guidelines.  None 
of the remaining characteristics were significant after controlling for sociodemographic 
characteristics. The variables in the regression model (age, gender, education, BMI, and 
race) accounted for between 12.7 (Cox and Snell R Square) percent and 18.0 (Nagelkerke 
R Square) percent of the variance in the model. 
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Table 6 Multiple Logistic-Regression Results for Meeting the American College of 
Sports Medicine Physical Activity Recommendations among Adults with Arthritis 
Variable df beta Wald chi-square OR (95% CI) P-value 
Age 1 -0.045 5.367 0.956 (0.92-0.993) 0.021 
Gender 
     
female 1 0.698 1.703 2.01 (0.704-5.733) 0.192 
male    1.00 (ref.) 
 
Education 
    
0.425 
less than HS 1 0.820 1.640 2.27 (0.647-7.956) 0.200 
HS 1 -0.450 0.453 0.638 (0.172-2.364) 0.501 
some college 1 -0.237 0.333 0.789 (0.352-1.766) 0.564 
college grad 
   
1.00 (ref.) 
 
BMI 1 -0.086 8.508 0.917 (0.866-0.972) 0.004 
Race 
     
NHW 1 0.869 3.596 2.384 (0.971-5.851) 0.058 
NHB    1.00 (ref.) 
 
Marital Status      
Married/living 
w/partner 
1 0.144 0.135 1.155 (0.535-2.495) 0.713 
Widowed    1.00 (ref.)  
 
 A hierarchical logistic regression analysis (Table 7) was conducted to examine the 
sociodemographic, psychosocial, health, and environmental correlates of meeting the 
arthritis-specific physical activity guidelines. Socio-demographic variables were added as 
the control block (age, gender, race, education and marital status) and contributed 
significantly to the model, accounting for 19.6 (Nagelkerke R Square) percent of the 
variance of the model (χ2 = 25.5, p = 0.001). Within this block of variables, marital status 
(χ2 = 6.67, p = 0.01), education (χ2 = 8.56, p = 0.04) and race (χ2 = 6.76, p = 0.009) were 
significant independent predictors of meeting the arthritis-specific recommendations.  In 
regards to education, only individuals with some college were 57 percent less likely to 
meet the arthritis-specific PA guidelines and no other differences were observed by 
education level.  Married individuals were 2.7 times more likely to meet the arthritis-
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specific PA guidelines (95% CI = 1.3-5.6).  NHW were 2.88 times more likely to meet 
these physical activity requirements.  The next block of variables added to the model 
were health and arthritis-related variables (BMI, physical function, pain, anxiety and 
depression and social activities). This block of variables did not account for a significant 
proportion of variance in the model (ΔR2 = 7.1, χ2 = 10.3, p = 0.07) and there were no 
independent predictors of meeting the physical activity recommendations within this 
block.  The next block of variables added to the model were the psychosocial variables 
(self-efficacy for exercise, social support for exercise, and outcome expectations for 
exercise).  This block of variables contributed significantly to the model, accounting for 
12.7 (Nagelkerke R Square) percent of the variance (ΔR2 = 12.7, χ2 = 20.2, p < 0.001). 
Self-efficacy for exercise was the only independent predictor of meeting the arthritis-
specific guidelines for physical activity.  For every one point increase in exercise self-
efficacy, individuals were 1.48 times more likely to meet the arthritis-specific physical 
activity guidelines (95% CI = 1.17-1.87, P = 0.001). The final block added was the 
environmental variables. This block did not contribute significantly to the model (ΔR2 = 
1.9, χ2 = 3.28, p = 0.51) and there were no independent predictors within this block. The 
full, final model accounted for 41.3 (Nagelkerke R Square) percent of the variance and 
the only significant independent predictors for meeting the recommendations in the full 
model were age and self-efficacy for exercise. 
 
 
 
 
  73 
Table 7 Full Regression Analysis for Meeting the Arthritis Specific Physical Activity 
Guidelines 
Variable beta SE (B) OR (95% CI) R
2
 ΔR2 
Step 1: 
Sociodemographics 
   19.6 
 
Age -0.03 0.02 0.97 (0.93-1.00)   
Gender      
Female 0.83 0.53 2.28 (0.81-6.4)   
Male   1.0 (ref.)   
Education      
less than HS 0.97 0.69 2.64 (0.68-10.2)   
HS -0.84 0.63 0.43 (0.13-1.50)   
some college -0.84 0.40 0.43 (0.20-0.93)   
college grad   1.0 (ref.)   
Marital Status      
Married/living w/partner 0.98 0.38 2.7 (1.3-5.6)   
Widowed   1.0 (ref.)   
Race      
NHW 1.06 0.41 2.88 (1.30-6.41)   
NHB   1.0 (ref.)   
Step 2: Health Related    26.7 7.1 
BMI -0.04 0.03 0.96 (0.91-1.01)   
Physical function -0.16 1.7 0.86 (0.61-1.19)   
Affect 0.04 0.14 1.04 (0.79-1.38)   
Social interaction -0.11 0.11 0.90 (0.72-1.11)   
Symptom -0.08 0.09 0.92 (0.76-1.11)   
Step 3: Psychosocial    39.4 12.7 
Self-efficacy exercise 0.39 0.12 1.48 (1.17-1.87)   
Social support -0.20 0.31 0.82 (0.44-1.52)   
Outcome expectations -0.37 0.39 0.69 (0.32-1.50)   
Step 4: Environmental    41.3 1.9 
Aesthetics 0.55 0.33 1.74 (0.90-3.33)   
Crime -0.02 0.30 0.98 (0.54-1.78)   
Water aerobics for older 
adults 
0.07 0.18 1.10 (0.76-1.51)  
 
Water aerobics for 
arthritis 
0.01 0.19 1.00 (0.69-1.47)  
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CHAPTER 5 
DISCUSSION 
 The specific aims of this study were to: (1) to examine whether NHB and NHW 
diagnosed with arthritis differed in self-reported physical activity levels, (2) to examine if 
NHB and NHW diagnosed with arthritis differed on potential correlates of physical 
activity based on the Social Ecological Model (McLeroy, Bibeau, Steckler, & Glanz, 
1988), and (3) to examine if physical activity participation varied by race after controlling 
for age, BMI, education levels, and gender.  The conclusions for each of the listed 
specific aims will be discussed in further detail below. 
Specific Aim 1 
 Consistent with current literature for individuals with arthritis (Shih, Hootman, 
Kruger, & Helmick, 2006), a significantly larger proportion of NHB did not meet the 
physical activity guidelines compared to NHW.  Using a less stringent guideline 
specifically for individuals with arthritis (at least three days per week totaling at least 90 
minutes of moderate physical activity), 53.5 percent of NHB did not meet the ACR 
recommendations compared to 31.9 percent of NHW.  When we looked at the more 
stringent, ACSM-AHA recommendations for moderate-to-vigorous physical activity, 
only 29.3 percent of the population met the guidelines and fewer NHBs compared to 
NHWs met the guidelines.  These findings are comparable to the literature presented by 
Shih and Colleagues (2006) in which a higher proportion of NHBs were physically 
inactive compared to NHWs with arthritis.  These findings demonstrate the need to 
encourage more physical activity for individuals with arthritis, especially for NHB 
individuals.  
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The present data suggest that the majority of individuals, regardless of race, are 
not meeting the ACSM-AHA recommendations for physical activity.  Meeting the five 
days per week guideline would likely promote greater health benefits for people with 
arthritis including better weight management, which is known to impact the progression 
of arthritis and mobility limitations.  Developing effective strategies to promote higher 
levels of physical activity in this population is critical for reducing the public health 
burden of arthritis.  The gap in physical activity levels between ethnicities within this 
study suggests a need create physical activity interventions specifically tailored to the 
NHB population.  
Specific Aim 2 
 There were several differences in the potential correlates of physical activity by 
race.  NHB were hypothesized to have lower levels of education and income than their 
NHW counterparts. Consistent with this hypothesis, NHB individuals had significantly 
lower levels of education and income compared to NHW individuals.  Comparing the 
education levels of NHB and NHW individuals, there were significantly more NHB 
(24.4%) who had less than a high school education than their NHW counterparts (1.8%).  
It was demonstrated by Shih and Colleagues (2006) that lower levels of education are 
associated with a reduction in physical activity. Education may therefore account for 
some of the differences in physical activity levels between whites and blacks in the 
present study. There was a large disparity between whites and blacks in educational 
attainment, placing NHB individuals at risk for engaging in lower levels of physical 
activity than NHW individuals.  
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 Similar results were observed for income levels between NHB and NHW 
individuals.  There were significantly more NHB (57.5%) than NHW (30.0%) who 
earned an annual income less than $30,000.  Similar to Shih and colleagues (2006) 
findings on education and physical activity, Abell and Colleagues (2005) found 
individuals who earned an income less than $25,000 were less active than those who 
earned incomes greater than $25,000.  While many individuals in the present study 
reported to be retired, many still were working full or part-time and earning less than 
$30,000 annually suggesting that they may be at risk for lower levels of physical activity.  
When designing specifically tailored interventions to increase physical activity in this 
population, interventions need to consider lower socioeconomic status and how this 
might impact availability, access and motivation to exercise.     
 Body Mass Index (BMI) is a marker of body weight in proportion to one’s height.  
It was hypothesized that BMI would be higher in NHB individuals compared to NHW 
individuals.  While BMI does not describe one’s body composition, obesity is a current 
and major risk factor for arthritis (Arthritis foundation: Osteoarthritis.2013).  Consistent 
with the results of Dunlop and Colleagues (2008), significantly more NHB individuals 
(54.1%) in this study were obese than NHW individuals (31.9%), placing NHB at greater 
risk for experiencing effects from arthritis.  Higher levels of obesity place the NHB 
population at greater risk for mobility limitations than their normal weight counterparts, 
which demonstrates a great need to get this population more active.  Physical activity is 
beneficial for maintaining a healthy body mass and could have positive impacts on 
arthritis symptoms even without weight-loss.  Interventions for increasing physical 
  77 
activity in this population are critical to help reduce the impact of arthritis on the 
healthcare system.   
 Self-efficacy was previously described to be an important factor in physical 
activity levels (Greene et al., 2006).  Results of this study showed that self-efficacy levels 
differed by ethnicity, with NHB individuals self-reporting significantly lower levels of 
self-efficacy for exercise and self-efficacy for overcoming exercise barriers than NHW 
individuals.  Self-efficacy is a strong correlate of physical activity in people with arthritis.  
Der Ananian and Colleagues (2008) demonstrated that self-efficacy was positively 
associated with physical activity in people with arthritis.  Consistent with the findings by 
Der Ananian and Colleagues (2008), individuals with lower self-efficacy (NHB) engaged 
in almost one hour less of physical activity compared to their counterparts with higher 
self-efficacy levels (NHW).  NHB individuals had less confidence in overcoming barriers 
to exercise and for overall less confidence in their ability to exercise than their NHW 
counterparts.  Increasing confidence levels for exercising and for overcoming barriers to 
exercise is critical for increasing physical activity levels in NHB populations.  Future 
interventions should focus on increasing confidence levels in NHB individuals. 
 Physician advice for exercise has the potential to be a powerful tool for physical 
activity promotion among individuals with arthritis.  The results of this study 
demonstrated that a large proportion of NHB (32.1%) and NHW (44.5%) did not visit 
their physician in the year prior.  In addition, of those who did visit their physician, many 
did not receive advice on exercise.  In fact, nearly one in five individuals indicated that 
they did not receive any advice to exercise from their physician with 21.4 percent of 
NHB individuals and 17.6 percent of NHW individuals reporting a lack of physician’s 
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advice to exercise.  The advice from a physician to exercise can have powerful meaning 
and when approximately 20 percent of a cohort is not receiving advice that would 
otherwise be beneficial for improving arthritis-related symptoms, it implies that the 
individual does not need to exercise or that exercise is not appropriate for that individual.  
In addition, many individuals with arthritis visit a physician regularly, which means there 
is ample time for a physician to discuss exercise.  If more physicians offer advice to 
exercise, this could translate to a larger proportion of individuals who exercise more often 
to improve symptoms of arthritis.  Lastly, many individuals may fear exercising due to 
exacerbating the symptoms of arthritis.  With proper education on the benefits of exercise 
for arthritis, many individuals may realize that being physically active is beneficial for 
arthritis joints. Physicians are a credible source of health information and it is important 
that they explain to their patients the importance of physical activity.  
 Physical function is important for maintaining an independent lifestyle and is 
crucial for promoting physical activity.  It was previously described that higher levels of 
physical activity are associated with higher levels of physical functioning (Dunlop, Song, 
Semanik, Sharma, & Chang, 2011).  Consistent with the results from Dunlop and 
Colleagues (2011), physical functioning was associated with total physical activity 
minutes.  As physical function scores improved (lower score), total minutes of physical 
activity increased.  NHB individuals (2.0) had significantly worse physical functioning 
scores than NHW individuals in this study (1.08).  This could have practical implications 
for interventions aimed at increasing physical activity levels in arthritis-driven 
populations.  Interventions should specifically aim to increase overall physical activity 
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time in arthritis-burdened populations in an attempt to improve arthritis-related 
symptoms. 
 Pain is a common arthritis-associated factor that is often described in people with 
arthritis and is typically lower in people who are regularly active than in those who are 
not regularly active (Der Ananian et al., 2006).  Measured using the AIMS2 survey, 
arthritis pain did not differ between NHB and NHW individuals in this study.  Further 
evaluation is needed on this arthritis-specific characteristic.  
 In regards to perceptions about neighborhood walkability, NHB and NHW 
individuals only differed on two constructs: aesthetics and crime.  NHB individuals 
perceived their neighborhoods to be less aesthetically pleasing than NHW individuals.  
These findings are not surprising given that the majority of the NHB individuals in this 
study lived in the south side of Chicago, which has substantially higher rates of crime 
(Chicago Police Department, 2013) than other areas of the Chicago metro area.  
 Collectively, these environmental results present practical implications when 
designing interventions aimed at increasing physical activity levels in minority groups.  
Unsafe environments make it difficult to promote physical activity, which means fewer 
individuals would want to be outdoors and more would want to be indoors and safe.  In 
addition, neighborhoods with higher crime scores could benefit from indoor physical 
activity programs where social interaction and guided exercise is provided in a safe 
environment.  Alternatively, the establishment of walking clubs with police escorts or 
patrols might be a way to enhance safety concerns.   
 There was a significant difference between NHB and NHW individuals in 
availability of aerobic exercise programs specifically for individuals with arthritis and for 
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older adults.  While NHW perceived there to be more facilities closer to their 
neighborhoods than NHB individuals, neither race/ethnicity agreed that there were 
sufficient availability of fitness programs in their neighborhoods.  Both NHB and NHW 
individuals reported scores less than 2.0 on average, which is the answer response 
“somewhat disagree”.  Results from this section are not surprising considering the 
amount of fitness programs available to the general public. While there are readily 
available programs offered to the general public, many programs need qualified 
personnel to lead the classes, require space to lead classes, and require safe environments.  
Prior research has demonstrated that participating in arthritis-specific fitness programs is 
beneficial (Brady, Kruger, Helmick, Callahan, & Boutaugh, 2003).  Dose-response 
relationships have been found in these arthritis-specific programs when individuals with 
arthritis attend two or more times per week (Brady et al., 2003).  An increase in the 
availability of fitness programs should be a focus for each community, especially for 
those communities where older adults live.   
Specific Aim 3 
 Multiple logistic regression analyses indicated that NHW individuals were 2.59 
times more likely to meet the arthritis-related physical activity guidelines than NHB 
individuals after controlling for age, gender, education, marital status, and BMI.  This 
indicates that race/ethnicity plays an important role in physical activity levels even after 
controlling for covariates.  In contrast, race was not an independent predictor of meeting 
the more-stringent American College of Sports Medicine physical activity guidelines 
after controlling for other sociodemographic characteristics including age, gender, 
education, marital status and BMI. In this model age, BMI, and race were independent 
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predictors of meeting the recommendations suggesting that sociodemographic 
characteristics may account for some of the differences by race.  Results from these 
analyses indicate that there is a strong need to target physical activity interventions for 
people with arthritis in general and for the NHB population particularly.  When using the 
less-stringent recommendations, NHB individuals were far less likely to meet guidelines 
than NHW individuals with arthritis and race was an independent predictor of meeting 
the recommendations even after controlling for potential sociodemographic confounders. 
While we did not see the same results when meeting the ACSM-AHA recommendations, 
it should be noted that the proportion of NHW and NHB individuals who met the 
recommendations was relatively low suggesting a need to promote greater participation 
in physical activity among people with arthritis.  In order to reduce the burden on 
healthcare and to manage the increase in arthritis burden, interventions need to target the 
NHB race/ethnicity. 
 In hierarchical logistic regression analysis, only two blocks, sociodemographic 
and psychosocial characteristics contributed significantly to the variance in the model. In 
the final model, which included Sociodemographics, psychosocial characteristics, health 
and arthritis related variables and environmental characteristics, only age and self-
efficacy for exercise were significant independent predictors of meeting the arthritis-
specific physical activity recommendations.  Age has been consistently shown to be a 
predictor of physical activity among individuals with arthritis (Abell et al. 2005).  Older 
individuals with arthritis could have arthritis for a longer duration than their younger 
counterparts and therefore may have more impairment due to their arthritis.  However, 
older adults in general are less likely to participate in physical activity.  Consistent with 
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the literature (Wilcox et al. 2005; Wilcox et al. 2006), these findings suggest that self-
efficacy for exercise is critical for physical activity participation. However, this was a 
cross-sectional study and the results must be interpreted with caution because one of the 
ways self-efficacy is enhanced is through performance attainment. People who are 
regular exercisers may have higher levels of self-efficacy for exercise because they 
regularly engage in physical activity and have gained confidence from doing so. Since 
this study is cross-sectional, no temporal sequence can be established. It should also be 
noted that the full model accounted for only 41.3 percent of the variance in the model 
suggesting that there are other relevant factors that account for physical activity 
participation in people with arthritis that need to be identified and investigated.  
 This study had a number of limitations.  The study used a cross-sectional design, 
which prevented our ability to determine causality and reduced the likelihood that all 
confounders were controlled.  The study utilized self-report measures for all the 
independent and dependent variables and there are integral issues with self-report data.  
Participants may under or over-report questionnaire information and social acceptability 
could bias the data.  Lastly, the sample that was recruited was not a random sample.  
Participants responded to advertisements in a community setting and volunteered to 
participate in this study.  Far more women than men were enrolled in the study, which 
demonstrates that the sample was not randomly chosen.  As a result, the study population 
may not be a realistic representation of the general population and could lead to sampling 
bias.   
 Despite the limitations in this study, it can be concluded that self-efficacy for 
exercise plays a strong and important role in one’s actual level of physical activity.  Race 
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was not a predictor of meeting physical activity recommendations after controlling for 
other sociodemographic, psychosocial, arthritis and health related or environmental 
correlates of physical activity, which suggests that physical activity levels do not differ 
by race/ethnicity.  After controlling for all sociodemographic, psychosocial, arthritis and 
health-related and significant correlates from the environment, self-efficacy for exercise 
was the sole characteristic to be associated with physical activity in this cohort.  NHB 
individuals in this study reported higher BMI levels, lower education and income, lower 
self-efficacy for exercise and self-efficacy for overcoming barriers, and lower walkability 
in some aspects of the environment.  While all of these factors are associated with 
physical activity levels, it is imperative that interventions work to improve as many of 
these listed factors as possible.  Physical activity could have a positive impact 
maintaining and reducing body weight, which could play a valuable role in managing 
arthritis-related symptoms.  Local gyms and fitness facilities could play a pivotal role in 
reducing some of the burden from arthritis by offering arthritis-specific programs, 
especially water aerobics, throughout the day when gyms often experience “down-time”.  
Increasing self-efficacy levels for overcoming barriers and for exercise could help lead to 
increased levels of physical activity, of which the NHB population is in need.  This study, 
to our knowledge, was the first to compare psychosocial, health and arthritis-related and 
environmental characteristics specifically between NHB and NHW individuals with 
arthritis. 
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